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Some Inside Dope on Public 








This highly successful crash was made at Great Falls, Mont. 





And then the plane broke into flames at Great Falls, Mont. 





And he washed out this plane at Memphis, Tenn. 


by 
CAPT. F. F. FRAKES 


America's most daring stunt pilot and 
plane crasher. 


IFE may begin at forty, as the book 
says, but flying at forty years of age 
sure lacks the kick that it had at 

twenty. 

Twenty years ago I would gladly miss 
a meal just to have the pleasure of looking 
at an airplane, but in later years when I in- 
voluntarily missed my meals, it was not 
willingly. And I think every Jenny Jerker 
knows what I mean when I make that 
remark. 

After deliberately and _ intentionally 
crashing thirty planes at fairs and for the 
movies, I’m getting all fed up with the 
racket because this, as with everything else 
that is repeated frequently, becomes 
monotonous and tiresome. No, I’m not 
getting yellow from any recent mishap nor 
am I losing flying ability. It is, truthfully, 
just because I’ve had enough, and that's 
that. 

This idea of crashing planes at public 
exhibitions first came at the beginning of 
the Depression in 1930. It was at this time 
that exhibition flying of the usual type was 
dwindling down to nothing, so far as finan- 
cial returns were concerned, and all of the 
cow-pasture heroes were casting about for 
some novelty in the way of flying in order 
to catch up with the ordinary routine ex 
penses of room and board. 

Thereupon, my two partners and myself 
—two swell fellows and damn good flyers 
—tried to solve the problem of awakening 
waning public interest by introducing some 
new sort of stunt. We argued this way 
and that and viewed the game from every 
standpoint Passenger carrying was out, 
that was certain, for the public seemed 
more interested in watching stunt flying 





Jean De Luca is now taking lessons in 
the noble art. 
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-| Plane Crashing Exhibitions 








t 
Halfway through the model house but no one hurt at the Indiana State Fair. 
Meet Capt. F. F. Frakes and his efficient 
mascot “M ad 
t 
flying themselves. On the other hand, « 
fiying, in its then state, was also lim 


1use nearly everyone in the country 
| s and had _ witnessed 
log-f ts, In wartime air circuses 
] 1 


ethino ral 


nd new in 
and novel thriller, if we 





( 1 the 1¢ 
r i ling, we came to 
( best possible stunt 
rash a plane in full view 
uudier \ full size standard ship 
be tal up to a good altitude and 
nosed into a crash ending dive 
the plane reduced to kindling wood 
il 4 ] 
Finally, t the partners agreed to go 
the first crash show, while This was really a narrow escape at Birmingham, Ala. 
third member was to stay at the old 
in Nashville and finish the flying 
e that we had contracted for as the 
lidn’t have money enough to make 
refund n the existing contract 
s was the beginning of the old time 
Frakes Flying Circus, started on a shoe- 
g, that traveled from the Gulf to the 
reat Lakes during all the years of the 
We decided which one was to make the 
t crack-up exhibition by drawing straws 
: 1 I, with 1 usual luck, drew the short 
I wv to be the first one to try 
the ne 1 1 and if I succeeded then 
I uld try it If I lost, then I prob- 
! ld ‘ uch interested in what 
pened after that This sure was a great 


nture that the short straw handed to 


one that had me thinking hard for 


the worst part of the affair 
he dread of the Department of Com- 
and t ttitude that they might take 
ard to the crash stunt. One of my 





rs wrote a fine letter to the superin- 


dent of tl Jepartment, pointing out the From 2,000 feet straight down into the water. 
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educational value that the stunts would 
have for the other pilots and the effect 
that they would have on the public that 


witnessed the shows 

3ut, unfortunately, the nic¢ 
but little weight 
they were d 
sinker. My partners were s¢ 
fuss made by the Department and finally 
withdrew from the deal, leaving me to hold 
I would be the goat if I did eg 


letter had 
with the Department and 


wn I us, hook iné ind 


the bag. 
through 
with the 


with the cras! having to reckot 
Department), or I would be the 





goat with the public if I didn’t go through 
with it because we had already advertised 
the stunt extensively 1d the newspapers 
had given us much publicity 

If I allowed myself to be scared out by 


Department I would he 
fellow p 
Department 


the threats of the 
called yellow by all of 
If I did go ahead, then the 





my 


would have put me in jail. What to de 

What to do? Finally, I decided to risk the 
wrath of the Department and the large 
wreath of lilies that seemed equally prom- 


| } 


went ahead and 


ising at that time so | 
took the chance. 
My first crash was witnessed by a large 


crowd, but I didn’t do a great deal of dam 


age to the ship, although fortunately, it 
looked bad to the layme n Mu hw iS Sa d 
in official circles and many threats were 


made, but nothing done further ex- 


was 


cept that I was “grounded” immediately 
after the first crash However, if I 
couldn’t fly I could act as a promoter for 
the circus and this I continued to d or 


time with one foot on t 





some ic 

The other fellows carri the 

circus antics a , ul spec 
stunts that we 1 invented. Not much in 





rolling until the right 


it, but it kept us 
time came along 


And then, after this little period of pro- 
bation on the ground, the ground order was 
revoked by the Department and I was free 
to fly once more. Then, surprise of sur 
prises, I was called into the Su isor’s 


office where he told me that as far as 
Department was cor 


al! I liked from that time 


cerned I cot 


would take no further action on my crash 
exhibitions. And did I break loose the 
and ride ‘em down into the ground! 

I wired the Fox Film Company and 
went into the crashing business in a big 
way. Except for a little argument with 
a local inspector who hadn’t heard the b 
news from headquarters, all went vit 
the Department and myself for er a 
year. I worked in the pictur nd I op 
erated my circus until t 
I was listed as a showman rather than 
aviator and so I made a different tup 
with my circus an lay } é th 
the showman’s slant adde 

This, however, is where I stuck my head 
into the frying pan As long as I was a 
flyer and was rated with the flyers I was 
not bothered, but as n as I ignored the 


flyers then my troubles began It has b 


a battle throughout the states with the 


flyers where they have hear alse that I 
was an outlaw, and they jump on me at 
every opportunity in the roughest and 
crudest manner. But, after a manner, this 


is excellent publicity and by their att 
they are unconsciously increasing my it 


come. Publicity, be it good or bad, is al- 
ways acceptable in the show business as 
was pointed out by that ace of showmen— 
P. T. Barnum 

Once you are considered as a freak by 
the public, you’ll be in demand by the show 
promoters. In this game you must continue 
to get freakier and freakier with each pass- 
ing year or you will be a has-been in quick 
order. You can’t stand still in the show 
You must either keep on moving 
ahead or you will 
and as there 
or 


business. 


lose out permanently, 

seems to be nothing freakier 

unusual than crashing ships in 
) 


more in 
(Concluded on page 52 





Here’s a bigger and better crash at Sheri- 
dan, Wyo., another narrow escape. Every- 
thing on the horizon looks rather shaky. 














The three enlargements above, made progressively from a movie film, show the plane 


at the moment of impact 


at bottom. This crash 


(top), inside the collapsed house (center) and in flames 
was made at Minneapolis, Minn. 
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Aero Wonders Shown at Paris 


by R. C. WOOD 


The recent aeronautical show held in Paris, France, displayed a most comprehensive assortment of aircraft produced by 
all the European nations. As might be expected, warplanes played a prominent part in the show. 


* 


1 WROSALTIOLE 


aa 


CORPORATIVE AFRO Sr 


— 7“ 


i. suid 





\ general view of the magnificent 15th International Paris Aero Show at the Grand Palais. Ships from all nations were displayed. 


HE 15th International Paris Aero 
Show, held at the Grand Palais, 
which closed its doors on Sunday 


November 29th last, after a duration of 
7 days, contained many interesting fea- 
Military machines of the low or mid- 

lage cantilever wing type, equipped 
retractable landing carriages were 
rgely predominant and covered about all 
zround fi space of the Grand Palais 
Several interesting types of tourist and 
ht planes were also exhibited in the side 
fl galleries but except for mod- 

s | pl o seaplanes were shown 

construction and equipment of many 

ese military planes represented the 
test types in design with especial atten- 
being ven to streamlining all the 

pa The fuselages were mostly 

( d semi-monocoque con- 
covered with a stress carrying 

smooth duralumin sheet, flush riv- 

e shapes of the various parts were 


oss section and free from 


es were likewise con- 


duralumin throughout §al- 
though in some of them steel longerons 
were used. Channel sections were largely 
used in the construction of wings and 
fuselage and all the machines had either 
split or trailing edge flaps. 

The engines also showed a marked in- 
crease in power and efficiency over those 
exhibited in the 1934 Paris show 

Two large transport planes mounted in 
the main aisles attracted especial attention. 
One could not fail to be 
tering the Grand Palais with the enormous 
Farman, all metallic, 40 strut 
braced sesquiplane, equipped with 4 Gnome 
& Rhone doublerow radial air cooled en- 
gines K14 type, of 810 HP. thus 
making a total of 3240 HP 

Two of these engines are 
tandem on each side of the 
nacelles supported by the stub wings The 
span of the 
meters) and the 


structed of 


impressed on en- 


passenger 


each, 


mounted in 
fuselage on 


upper wing is 117 feet (36 
fuselage is 75 ft. 9 ins. 
in length. 

The cabin is over 45 ft. long by 6 ft. 
6 in. in height and can comfortably ac- 


commodate 40 passengers. The under- 


carriage is retractable. The plane weighs 
18 tons and carries a useful load of 6 tons 
with a flight radius of about 950 miles. It 
has a maximum speed of about 190 mphr 
with a critical altitude of 2,000 meters 
(6,500 feet) and a ceiling of 7,000 meters 
A crew of 4 men is carried in addition to 
the passengers. 

This plane was typically a Farman pro- 
duction in that it displayed an entire lack 
of attention to the present fad of elim- 
inating parasitic There were 
enough external struts in the landing gear 
to make a second biplane 


resistance 


It is expected that this plane will shortly 
be put in service on the Paris-London and 
Paris-Marseilles routes of the Ait 
Co. As if to accentuate the dimensions of 
this transport plane a diminutive Farman 
seater plane of the type 
“Mousquito” was placed on each 
side of it. These “Mousquito” 
have a span of 26 feet; a wing 
110 sq ft. and are equipped 
mS mE Mor 
garding interesting details of the 
will be given in the next issue 


France 


single 
termed 


sport 


machines 
surface of 
with Ava 
engines. information r¢ 
exhibit 
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Lightplane 





HIS article is written for tl 

of owners of Heath Par 

those who are buildin 
Heath planes. 

The Heath Parasol is probab 
popular, yet least understood, Ili 
America. For one thing, w 
often of these little plan 
amateurs and that they either fa 
all or cannot gain enough altitud 
them practical. On the other 


Heath Parasols have been built by ama 


in this country than all other ty; 


lightplanes together and a greater per 


age of them have been successfu 
I have test flown a 
built Heaths, some that 
well and others not so good. Let u 
into the cause of f 
plane. Wherever a home-builder | 
lowed the plans and instructions 
ably in building a Heath I have 


number of 


perform«e 


failures, 





found that he has a safe, w perf 
lightplane. 
Those that don’t flv are usuall 


constructed by persons who are car¢ 
wish to change the design and add 
features of their own, and usua 
weight. 

Inferior materials also cause fai 
often endanger the pilot's life if the 
does get off the ground 
that if properly constructed a1 


with a good engine a Heath P 
fly and fly well 

As to the power-plant, this 
the usual cause of failut f 
planes. To fly properly, tl Heat 


equipped with a 
verted Henderson, a Heath H ler 
Heath B4 engine, turning a 4 
pitch propeller 2600 r.p.m. is better 


sol must be 








attempt flying with a we it mot 
engine swinging a doubtful prop al 


or 2400 r.p.m. It just ain’t bein’ d 


I’ve flown many Heath planes 


from the original Super Parasol tvp 
the line to the latest LN Parasols a1 
tinental powered Centerwings and 


that for home-} 
their design and constru 
cent per hour operating cost is attr 
for private flyers, too 





yuildis 





hints to the me 


A few timely 
will undoubtedly save him a 


money. If you live ’ iltiti 
are forced to fly from a small fiel 
your Model V Parasol witl 
(31’). 

Be sure to equip ur H 
with an air-scoop to deflect ait 
rear cylinders. Overheating is pt 
most frequent cause of | 
tle engines. Spark plugs at ls 
important item. Use a good mica 
have never found a porcelain plug t 
not heat up and misfire after s¢ 
utes flying. 

I had the misfortune 
plete set of porcelain spark plugs cut 
once on the engine of 
wing that I was test-hopping and | 
slip into a very small field. Luc 

(Concluded on page 54 


Dope on the Heath 


first in th 








Armstrong-Whitworth Bomber 








view 
resembles a transport 


Three-quarter front of the new 


HE fact that Great Britain is now 
equipping its air force with many 
new aircraft is undoubtedly known 

to all of our readers by this time, because 

of the great amount of publicity given to 
this program of putting new planes in serv- 
1C¢ 

Britain is following in the 

favor- 

considered 


Furthermor¢ 
steps of other large powers by now 


1! 


planes, a 
lish military aviation until just 
a short time ago 
out, one of the 


g low-wing type 


taboo in E 


As the biplane stepped 
that has 
and which is now being supplied in 
rs numbers, is the Armstrong-Whit 
vorth “Whitley” heavy bomber. 

1e Whitley is a midwing, full cantilever 


ships taken its 


place, 





monoplane spec ially designed for long range 


<1 bombing and powered with two 
idial engines The design of the ship is 
ery clean and all bombs are carried with- 


f the plane, where they 






lipstream to cause unneces 


n the s 
g and consequently lower top speed 
consists of a single box 
Although 
section at the fuselage, the 
ing tapers in both chord and _ thickn« 
Landing flaps are of the split trailing edg 
hydraulically operated and 


Structure 
corrugated alloy sheet. 


ry thick ir 


cy ire 
+a large portion of the span 
type ol! 


tail surfaces, 





construction is em 
which are ad 


he ground. Tabs are also sup- 


used for trimming while in 


mounted at the 


flight Che 


stabilizer is 


very bottom of the fuselage, and twin fins 
ind rudders extend upward from this at 
ibout half the distance from the fuselage 
the outside tip of the stabilizer. A strut 
very small size runs horizontally and 


nects the top of the fuselage with the fin 
bout its middle 

he engines used to power the Whitley 
lop 795 h.p. each and are of the Tiger 


[IX type, produ Armstrong-Siddeley, 


turns out these power 





subsidiary wl 
parent organization and 
The 


housed ar 


manufacturers nacelles in 


which the engines are rather 


the main portion being under the 


} 


o serve as the the landing 


Full cowls 


well for 
gear in its retracted position 
are used around the engines and it 1s inte 
to note that controllable pitch Ham 


ilton Standard stand- 





netal propellers ar 
Che engines are geared and 
rubber 


ird equipment 





und are mounted on 


Armstrong-Whitworth bomber that greatly 
plane in its general lines. 


pads and the extends back 
to the main wing spar. 

The undercarriage referred to just a mo- 
ment ago is of a very sturdy type with an 
oleo shock absorber supplemented by steel 


engine mount 


short axle, 
which is just long enough to permit the 
wheel to turn freely between the two struts. 

In retraction, the movement of this en- 
tire unit is upward and slightly to the front. 
Hinged metal side plates completely close 
most of the opening, but a portion just 
the wheel to protrude 

This allows the plane 
to make a landing even if the 
should stick in the “up” position. 


springs on each side of the 


large enough for 
slightly is provided. 
mechanism 
The tail 
wheel is capable of swivelling in any direc- 
tion 

A light alloy is used in the construction 
of the full monocoque fuselage, which is 
built in three flush riveted 
with a smooth metal skin. The cross sec- 
tion of the fuselage is rather large because 


sections and 


of the bombs and crew carried, and its gen- 
eral shape resembles an oval 
The pilot and co-pilot ride in an enclosed 
cabin on the top ot the 
slightly forward of the leading edge of the 
1 in the 
[wo gunners protect 
| 


fuselage and 


wing. A radio operator is carrie 
middle of the plan 
the ship from practically any angle 

An Armstrong-Whitworth balanced gun 


turret is provided in the very 


nose of the 
a patented type with trans- 
parent cupola. With its use, the gunner is 
fully protected f1 
almost 
of the 
weight of the gunner 


ship and is o 


om the airstream and has 
veight 
machine gun is balanced by the 
[ Furthermore, the 
balancing effect of the air on the gun barrel 
adds to the ease 

Another gunner in the rearmost portion 
of the Iik 


ikewise armed. 
his gunnery duties, the 


S 


effortless operation, as the 


ot operation 


fuselage is Besides 





man in the nose 
must take care of the bomb dropping, and 
ransparent panels are 


forward and 


a number of small 
provided to give 
downward visiot 


excellent 


Although no weights or performance fig 
ures are available at this time, we can tell 
you that the wing span of the Whitley is 
84 feet. The length is 69 feet, 
height is 12 feet, 9 inches 

This plane is undoubtedly one of the 
present 
feature of a modern 


3 inches; 


leaders in_ the European bomber 


competition in every 


egg-layer. It has climb, speed and carrying 


capacity. 





XUM 


19 


| | Memories of Lincoln Beachey 


by MAX KARANT 


(Data from Art Mix’s diary) 


Arthur H. Mix, Beachey's former mechanic, works and lives in Buffalo, New York, today. The Mix diary brings to light 
many gems of human interest about America's first and perhaps greatest stunt flyer. 


HAT Lincoln Beachey was_ the 
greatest airman of his time is not 
ontention of laymen who 

him perform at a few car- 

but also the fond belief and memory 
H. Mix, Beachey’s mechanic in 
halcyon days of breath-taking 


\lthough approximately 17,000,000 peo- 
Beachey fly before his death in 

1915, few knew the almost legend- 
rman as well as Arthur Mix. Mix, 
btaining permission from the com- 


J icer of the naval aviation school 

San Diego, where he was enrolled at the 
to travel with Beachey on the latter’s 
ition tours, journeyed more than 80,- 


with the famed airman before the 

ful day when Beachey dived to his 
San Francisco Bay. 

Arthur Mix lives in Buffalo, N. Y., to- 

H vorks in the engine assembly 

Curtiss Aeroplane and Motor 

tches the continual advance- 


nautical engineering and pon- 


things he and Beachey went 
days when an airplane was 
han a flying chicken coop 
may be a jinx in Holly- 
to Art Mix (now 51 years old) his 
valuable. For in that yellowed 
k the faded handwriting of a hard- 
lane mechanic of pre-war days 





sparkling stories of aviation’s 
lescence Hurried notations, scribbled 
aps a rd a rattling all-night milk 
en route to the next stunt show with 
achey, tell of flying incidents that would 
lern airline pilot wince in fear. 
’t necessarily mean that 
vas just a careless, crack- 
ned pilot who had more nerve than 











Mix’s diary tells many tales of 
hey’ ire and thoroughness. Above 
though, Lincoln Beachey was as skilled 
light-touched an airman as has ever 
a control stick before, then or since 
ntry in the Mix diary gives an example 


seacl raced many times with Bar- 
Oldfield around % and one mile tracks 
bot ¢ 90 miles an hour. He had 
wonder control over his plane that 


Idfield on the head gently 


tl} heel of the plane 
\rthur Mix knew Beachey not as a dare 
I | pilot, but as a far-sighted 
ul I 1 of the then-current trends 
ronautical engineering. What other 
1 do, Beachey always was 
red for. Tests with unfamiliar equip- 
ind th new ideas always appealed 
Beacl Mix’s diary also proves this: 
\t the army field, College Park, Mary- 
in August, 1912, Corporal Rice and I 


x) put up four flags 600 feet apart 
1ade square 600 feet each way. 


ae 3 
a 





A flare on the wing of Beachey’s plane and a time exposure got this result at the 
Panama Pacific Exposition in 1914, 


Warren Eaton, Lincoln Beachey and Art 
Mix. 


Beachey had us remove the rudder 
from our Army No. 2 Curtiss plane, then 
he took off. He made three figure- 
eights and landed without getting out of 
the (square marked off by the) flags 
He used his ailerons and elevators only in 
making the turns... . That was done to 
show the Wright brothers’ patent attorneys 





what could be done with that type of 
plane : 

“We then installed the rudder and he 
spiraled the flagpole, keeping the aileron of 
the plane within three feet of the pole all 
the time ‘ 

Things like that would cost an airman 
his license today But, in the days of 
Beachey no one knew whether such things 
were possible and few fliers—if any—ever 
wanted to try to find them out. But that 
exhibition of grass-cutting caused the brass 
hats to quake in their boots for, although 
they had the information they sought, 


Beachey had come uncomfortably close to 
wiping out the United States Army air 
force So, Beachey was “penalized” by 
being forbidden to fly army airplanes at 
College Park after that 

Though Lincoln Beachey was a daring 
practicing aeronautical engineer at heart, he 
also was the daring stunt pilot capable of 
things that have made Al Williams, Frank 
Clarke and Ernst Udet internationally fa- 
mous. But Beachey’s stunts, daring as they 
were, were made with planes that at least 
doubled the hazard with their flimsiness. 
Nevertheless, he went through with things 
that are almost impossible to believe. Again 
we refer to Mix’s diary 

“At... an amusement park near Cin 
cinnati in the summer of 1914 Beachey told 
me he thought he would ride the roller 
coaster some time so at three o’clock 
his time came to make a flight and away he 
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went ... but he kept flying in circles at | 


about 600 feet. ... All of a su Ider ~ AVIATION'S LATEST 


spied a car loaded with merrymakers on t 





roller coaster coming up to the 
down he came right over the cz 
gracefully; he took all th 


and, believe it or ne he 
turn right along itl 
kids in the car couldn't 
was applied to the girls’ 
later forgave him and 
photos 
Crazy as that roller coaster 


seem, his mechanic’s diary 


1 


scary tales. Few peop 
daring flight inside th 
the Panama Pacific Exp: 
Francisco in 1914. It pr 
the wildest airplane flights ey 
history of aviation. Let Arthur 

by 10 
50 feet and each was 76 fee 
hall was filled with . th 
of plaster and piles of lu 


“There was a 10 








runway had been cleared just enough for cin wineidies eli means 
the plane to get through Beachey told 

me the flight was to be made for the movies 

... The movies showed that he fle 

side and a nice landing was made up 

against the south wall But nobod 


was hurt and the plane was ready to ge 
Sunday (that was on a Thursday). 

Arthur Mix has seen many a crack air 
man since Beachey’s days, but his s 
ments in the matter always have been an 
probably always will be those he expresses 
today : 

“T just would like to take a delegatio1 
our present-day pilots to the places 
Beachey flew from and landed 





they would come home with the 2 
turned snow-white even without tr ; 
fly out of those places with today’s 1 t World altitude record now belongs to this British 


superior equipment. 

Little has ever been written about Lit 
coln Beachey’s early life, the vs before he 
became a much-sought § additi 
heart-stopping department 
town carnivals Arthur M 
chronicled some hithert 
about Lincoln Beachey’s early da 

Lincoln Beachey was born near G 
Gate Park, San [lrar 
1887. When he was killed sudden! 


f 


flight over San Francisco Bay in 1915 
Beachey was 28 years old 

He was the son of a Civil War veter 
and went to school in San Francise \ 


oy, Lincoln had a newspaper route 
sold extra copies on the streets after 
livering his route. When he reache 
16th birthday, Beachey’s mother | 

a bicycle which he proceeded to learn t 
ride with such proficiency that befor 

he was appearing in a vaudeville 

cycle act. With his instructor, F. E. ( 


ral, Beachey learned 


Mix believes this ability 

uable to Beachey the 

plane pilot, Beachey tried 

maneuver he ever had 

stage with his bicycl 
In 1905 Beachey met 


small dirigible balloons for B 
Stroble at expositions 
in the latter part of 1910 when, in ] 
geles, Beachey flew hi | ™ 
(Concluded o1 é ; ‘on ' 
( t Phis Fairey “Battle” is designed to do just 


Britain’s fleet of new airliners includes this B. A 


that 


Bristol 





sndate this latest Kinner model. 








Doubie Engle. 





for England. 


monoplane. 
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| | Backstage at Wright Field 


by JAMES FARBER 





XUM 


Wright Field, material and experimental headquarters for the Army Air Corps, always has been the Mecca of seekers- 
after-information concerning the absolute latest developments in world aeronautics. 


SURVEY and detailed study of 

the Air Corps Materiel Division, 

Wright Field, Dayton, Ohio, is far 

re than simply a Cook’s tour of a highly 
i f aeronautics 





To the discerning reader of POPULAR 
AVIATION your correspondent hopes to pre- 
sent such a picture of the activities at this 

ll-important air base that he will be able 
to decide in a highly intelligent way, for 
lf, just what opportunities lie in avia- 
ion today aside from that of actually pilot- 





in airplane. 
[here is a military maxim that there 
mu st be two men behind the lines for every 
fighter in the front lines of the zone of 
perations. Likewise, it has been a develop- 
iation that something of the 








ment in av 
same proportion exists between the number 
f pilots and those who never leave the 


Before an airplane can be turned over to 
its helmeted pilot, bright props whirling, 
ne tuned, everything ready for a roar- 

ig trip through the limitless skies, there 











| b of men at work: engi- 
eer clerks, mechanics, and 
shopwo ; en in faraway Spain, 
1 re weight-saving balsa wood is care- 
fully cut for use in aircraft, there are those 
who must properly be considered part of 
t vast number of persons employed in 
he interests of aviation. 

Success in the air is a matter of engi- 


the human equation. As our 
improves things, takes advan- 
u \ ceivable factor in the im- 
provement of aircraft, the human equation 
is left less to chance. 

First of all, let us answer the question: 
“What is the Materiel Division?” 


T 


The word 











“- 


(note the “e” in 

ol ject, bit of raw 
iaterial, from a complete flying field to the 

illest bolt fastening a strut and from 

the complete airplane itself to a high alti- 
tude flying suit. It is the specified function 


materiel 


“el ) apples to every 








Wright Field at Dayton, Ohio, from the air. 


Brigadier General A. 


All-metal airplane wing undergoing static load test. 





W. Robins. 


of the Materiel Division, at Wright Field, 
to have in readiness for immediate produc- 
tion and service the most advanced types 
of aircraft, engines, armament and other 
aerial defense equipment 

In brief, then, it will 
are obvious opportunities in this tremen 


dous work for him who knows what is 


be seen that there 


going on and can decide his qualifications 

In general, the function of the Materiel 
Division is engineering 

At the Field, the Engineering Section is 
composed of five main branches: Aircraft, 
Power Plant, Equipment, Materials, and 
Armament. 

The Aircraft Branch deals _ primarily 
with developing new types of airplanes and 
airships, together with improving those al- 
ready in service All designs of new ships 
are passed on by this Branch. On the other 
hand, this group also draws up specifica- 
tions and qualifications sought and submits 
them to manufacturers 

The Wind Tunnel laboratory of this 
Branch contains two wind tunnels, one 14 
inches and the other five feet in diameter. 
The first is used to test small airfoils and 
propellers; the latter to test complete air- 
plane models. A draft of air is forced 
through the tunnel in each case, and, in 
passing through at a definite rate of speed, 
has the same effect on the lifting surfaces 


as though the real ship were moving at that 
rate of speed through the air 

The importance of the tunnel lies in the 
fact that it costs only one one-hundredth 
as much to make a change in design on a 
model as it does on the full-size plane or 
foil. 

Under the Aircraft Branch is also the 
static (weight) and dynamic (impact) test- 
ing labs where the structural strength of 
planes is determined. The Propeller Unit 
is concerned with the design and test of Air 
Corps props and is equipped with the larg- 
est test rig in the world. Props 45 feet 
high may be tested with it. 

One stand can whirl a propeller 4300 
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r.p.m. One of the operating motors de- 
velops 6,000 h.p. Design weaknesses can be THE CONSOLIDATED PB-2A 
eliminated before ever a propeller is at (See front cover} 


tached to an airplane. Virtually all 
prop testing is done at Wright Field 








ing-gears are also tested as part of the 
Aircraft Branch’s work 

Actual construction of all the Army’s 
lighter-than-air craft is done at recognized 
industrial plants; the testing i 
at Scott or Langley Field; 
and engineering is accomplished or super- 
vised by Air Corps men from Wright Fie 








The Power Plant Branch includes 
dynamometer laboratory which computes 


and measures all forces developed in high 
speed motors. Oil and fuel consumption, 
revolutions counters, engine speeds, and all 
kinds and types of gauges are studied. 
Liquid- and air-cooled : 
on special stands. A fuel test laboratory, 
of especial interest to those with a bent to- 
ward chemistry, has developed what aré¢ 
probably the highest quality fuels and lu 
bricants in the world. 

Many readers are particularly interested 
in the innumerable devices empl 


mployed in cot 
nection with aeronautics. The multiplicity 














and variety of projects constantly under a 
consideration and already developed are of Uncle Sam’s latest addition to his aerial war fleet. The single seat version of the 
tremendous interest to man) PB-2A, 

Among these, included at Wright in the ATEST battle-plane to be assigned to The pair of PB-2A’s shown on the front 
Equipment Branch, are the developments 4 the Army Air Corps is the Consoli- cover bear the insignia of the First Pur- 
in aerial photography, most dated PB-2A shown above and below. The suit group at Selfridge field, Mt. Clemens, 
tributions ol which have be particular ship shown in the above photo- Mich. These particular ships have been 
and surveying. An airplane n graphs is not, as the model letters desig- assigned to the 27th and 94th pursuit 
a Camera Can now Map a Ge nate it, a two-place pursuit plane. This squadrons at that army base. These squad- 
Quadrangle ma tew hours, photograph was made of the one PB-2A rons are members of the First Pursuit 
merly it took several seasons to do the sam that the War Department ordered built as group. This new equipment will replace 
work accuratel) \rm) men can now d a single-seater. All the remainder of these Boeing and Curtiss biplane fighters now 
velop their prints before they 1 their ships, however ll be two-place as below being flown by those squadrons 


planes. 

Then, the photographic section of the 
Equipment Branch has developed mect 
anism for taking pictures through haze an 
fog. They heat their cameras ri 
when flying high and have develope 
five-lens camera which photographs a 200 
square-mile area at 20,000 feet 





Other projects in 
improved lighting for 


1 
I 





(Continued on 





Consolidated’s latest 2-place PB-2A fighter awaits flying orders. 











Slips in the Slipstream | 








\ S an ardent fisherman, Alexander and the whirling propeller prevented his 
d 











P. de Seversky realized that the getting to the nosé of the pontoons to 

most helpless man in aviation is a pilot drop anchor or tie up. Even the largest 

trying to beach or anchor a seaplane seaplanes are delicately susceptible to a 

alone. So he invented an automatic ht breeze or water movement, so that 

anchor. the pilot usually has to keep his pro 

When he dropped down on a secluded _ peller turning to maintain his position. 

lake in the amphibian in which he estab- Seversky’s new anchor in its retracted 

lished a world speed record of 230 miles position becomes the rubber or leather- 

, an hour, Seversky found himself at the covered bumper on the nose of the pon- 

World's largest propeller tester. mercy f the slightest wind or current, (C¢ iMded page 67) 
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The Gordon-Bennett Racers 


by ROBERT H. RANKIN 


First of all the great aviation cup races, and in its time equal in importance to the Thompson or Bendix Trophy races, the 
Gordon-Bennett Cup races aroused great public interest as a sporting event, but did little to the advancement of aviation. 


LTHOI H there is very serious 
| he real value of air 


l races, it is true that suc 


capture the imagination of the 


1 events 


is was particularly true in the early 
en a race was held just 
ut every time two or more planes hap 
be in the same locality. Of course 

ugh the years such well 
ntests as the Schneider Trophy 
ss Marine Trophy Race, the 
the Mitchell Trophy 
er doubtful affair known 


Air Races 





thrilled 


( which 
lays and which is still 


race 


ks in th rly 
was the Gordon Ben- 
Aviation 
Thi ncidentally, was the first in 


Rac r the International 





lan-air contest 
During the closing months of 1908, James 
sennett ho sponsored the inter 
races bearing his name, 
ed t ea of an international com- 
h 


nes and he announced 





rench aviation experts, 
ive a cup valued at some 
prize of 10,000 francs to 
mpetition 
race were placed in the 
Club of France and it 
announced that all awards should be 
hat group. It was decided 
hould be held under the 
Acronautique In- 
should be 


les of the Federation 
ationale and that the rac 
to year until one na- 


should win the cup for three succes- 


e years is agreed that detailed 
cations ld vary from year to year 

yrogress made in aviation science 
The first race was held in 1909 at 
ns, Frat Although there were 
n craft entered, the race proved to be 
n iffair between Louis Bleriot, of 


lish Channel fame, and Glenn Curtiss, 
American } é Curtiss won the af- 
by the very narrow margin of six sec- 
H tit for the twenty-kilometer 

rs is 465 } 
He flew a Curtiss pusher powered with a 





kicker. It had a wing 

read of 2¢ t and a chord of 4.5 feet 

e craft had an “elevator-rudder” which 

sisted mall planes set in front 
r geers 

1 and the horizontal 

rs were mounted out to the rear in 

epted 1 ner of that period. Bleriot 

( ( Bleriot monoplane pow 

tl otary engine \mong 

ther craft entered in the race were a 

ght push in Antoinette mono- 

{ 
In 1910 the race was held at Belmont 


x» Island and from the great 


irk on Lon 
ety of craft entered it was 


yer and vari 








Around the pylons in the 1912 Gordon-Bennett Races held at Chicago, Ll. 
»pmposite view made from two photoes taken by J. B. Rathbun who served us 





This is a 
com- 


mitteeman at these races. 


Curtiss, always known as 
designer, apparently had a brain 
ntest for he built 
This ship, 
Curtiss Special 


a great success 
a sane 
storm just before this c 
a most odd looking racing job. 
which was known as the 
Speed Plane, 
pusher as far as the landing gear and mo- 
tor mount were concerned 
But, instead of 


was like the standard Curtiss 


having conventional bi 


plane wings, the design featured a single 
wing sprouting out from the motor mount 
Fixed up above it was a narrow 
stubby wing. In general the craft looked 
much like which had shed 
about three-fourths of its top wing. The 
craft was powered 8-cylinder 
Christie water-cooled engin 

The hopes of America were tied up in a 
Baby Wright Race 
edition of the 
Mounted on 


was powered with a 60 h.p 


short 
very a pusher 
with an 
rhis craft was a small 


Wright 


landing gear it 


regular pusher 


a four-wheel 
water-cooled 
props 
The craft had a span of 20 feet and it was 


twin 


V-type engine which turned 
rated at around 70 m.p.h 

In this edition of the races France was 
represented by five Bleriots, two Demoi- 
selles, and a 100 h.p. Antoinette. This last 
ship was flown by that gallant Frenchman, 
Herbert Lathan The English 


pilot Claude Grahame-White brought over 


famous 


a Farman biplane and a Bleriot monoplane 
to fly 
represented — by 
Wright. 

In addition to the special Curtiss and the 
Wright racer there were entered the fol- 


for his country England was also 


another Bleriot and a 


lowing planes for the United States: thre 
W rights, five Curtiss pushers, two Bleriots, 
Piloting the 
Curtiss ships were such well known Amer- 


\\ illard, 


a Farman, and an Antoinett 
ican pilots as Baldwin Harkness, 
McCurdy, and Ely 
Grahame-W hit¢ 
just before the Gordon Bennett event, but 
he flew his Bleriot to first place at 
of 61 m.p.h 
two 7-cylinder engines coupled 
This 14-cylinder 
around 100 h.p 
The next year, 
at Isle of She ppy, 
according to all of the advance information 


washed out his Farman 
a speed 
His craft was powered with 
together 
arrangement produced 
1911, the race was held 
Eastchurch, England, and 


put out by the publicity directors it looked 


like France would walk off with the rac 
However, the event was won by the well 
known American pilot Tr. Weymar 
Weyman flew a well streamlined Nieuport 
monoplane and his speed for the race was 
78.1 m.p.h. His ship was powered with a 
70 h Pp Gnome engin 

Among the 
were a Baby Wright Racer 
Bleriot, a Deperdussin, and a 
England was represented in the 


other craft entered this year 


Bristol mono 


plane, a 
Moran 
event by such pilots as Alec G 
O. C. Morrison 

The 1912 Gordon 
held at Clearing, Illinois, and it turned out 
to be an all-French affair. The only planes 
entered were a 140 h.p. Deperdussin, a 100 
h.p. Hanriot, and a 100 h.p. Deperdussin 
These craft were all monoplanes. A Bur 
gess monoplane sporting a 140 h.p. Gnome 


Hancel and 


Bennett contest was 
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was built especially to represent the United | 
States but it never entered the contest. | Notes on the Design of Lightplanes | 
Jules Vedrines flew the 140 h.p. Deperdus » pata. | 
sin along at 105 m.p.h. to win first pla 

The winning Deperdussin was 21 t 
long and had a span of 19 feet 
rounded fuselage was rather well str 
lined and the craft was powered with a 14 


cylinder power plant 

The following year of 1913 also turne 
out to be a field day for the Fren« 
Prevost clipped along in his 200 
Deperdussin monoplane at a speed of 12 
m.p.h. to score a very easy first place. H 
ship was powered with a Gnome and 
spinner or pot was fitted to the proj 
Wire bracing was reduced to a minimut 
and all in all the craft was well strear 
lined. 





Outstanding among the other Fr sai The lightplane, of which this is a type, requires careful detail design. 
planes were a 160 h.p. Ponnier mono] 
and a high-wing Morane-Saul1 he aa ' - ; 
M < ; Pages ; A! L that good design of lightplane fit- safety factor of ten is employed the break- 
Morane-Saulinier was piioted Dy sari [- : : . : . 
I - tings requires is a view to the loads ing point of this fitting should not be 















who was to gain great fame during the , ‘ 
$ oa ; which are imposed upon them less than—100x10 = 1000 Ibs. 
Great War. ; 3 ' : : Ah : a 
zs bs Sane The factor of safety is the starting rhe important point in all airplane 
With the outbreak of hostilities in lyis point, Most lightplanes have a safety construction is the question of what is 
~~ — = Lnidine af the Got . " ti ‘ , : - 
a halt was called to the nolamg 0! ; factor of from 6 to 10. This means the sometimes called “follow through. It 
don Rennats comments. [he races were t plane in its weakest part is 6 to 10 times implies that a fitting, spar or strut is so 
resumed until 1920. as strong as the worst possible flight designed that the loads are concentrated 
With the announcement of the 1920 cor loads can impose on it on the neutral axis of the part the load 
test there was decidedly marked activity o1 For instance, if we know that the nor- is acting upon In other words there 
the part of France, England, and the United mal load on a fitting is 100 lbs. and a (Concluded on page 67) 


States. The French were determined 
win for a third consecutive time and tl oe 
claim permanent possession of the trop! " . 

The United States went to rather great | Heroic Work by Canadian Pilots | 


lengths to produce a prize-winner, but Eng ae : — 








land was more conservativ —— ' - ae "i ; 
ial . . , , OR a different sort of ingenuity let us For more than twenty hours they 
The Gordon Bennett entries from the tie see + ° pee : 7 
ona > “ge examine the case of Ted Stull, Cana- huddled there in that freezing cold. 
United States were particularly interesting ; ; die all . , 
dian Airways pilot at Ilford, on the Jets of spray showered them and the 


This country entered a Curtiss job, a Ver : ; ets : 


’s Bay Railway roar of the falls deafened them. They 






































ville- Packard, and a Dayton-Wright. E ' ; : apr , 
f th ' lat built al Three men, engaged in metering the had almost given up hope when sud- 
0 ese planes was built about a motor . i 
: . 2 waters of Island River, were working denly they caught the vibrant drone of 
which had been designed especially f ; bt ; Date ; 
ntest a raft drawn up on rotten ice just a large airplane motor. It was pilot 
contest. <tele : ; eat - sitet > ; 

A et a : ; broke suddenly and swept the raft down Ted Stull coming to pick them up at 

The Curtiss craft was a monoplane | toward the boiling waters of the fast their camp—but they weren’t at their 
ered with a special 12-cylinder 400 h.p. Cur running rapids. camp. Would Stull sense something 
ae: We eee site aa in As the roar of the falls grew louder wrong and come to seek them, or 
were streamlined into the sides of the fuse- and the speed of the raft increased the would he call back again at another 
lage. The thick monoplane wing was n aboard gave themselves up for lost date? 

: z en ¢ ard gi > themselves i los le 
strengthene ither side of the fusel y 1 r : 
; rengtl “ty ' sedis : elie ee They knew that once they were flung When Stull landed at the camp he 

- gle brac 1ich was attached t , ' : . gies , 

, a - ves 1 be , ~~ into those freezing waters they would saw the beds of the metering party had 
the axle ot ve landin gear his [ ' 1 ‘ : , : ; a 

i ,* i ' | sialon ; ¢ : ye paralyzed by cold in a few moments. not been slept in A veteran of the 
was *¢ « rather broad | | rt . 4 a 

: a ey ae: ' The current was strong and they could north, Stull knew something was wrong 
ai - hic * Ph nang eae 2 yove the Kenechuan Rapids. The ice Men in this country never failed to 
than o-thirds ot the distance to the rear , . . . F a 

f =A | i — | Rohl never hope to escape Suddenly the keep appointments like this—unless 
‘ le ftuselage. lan ohlts : E , 

Cc te 4 Be 1 ‘ is q 2 raft was hurled against a rock in mid- something happened to them. Stull 
urtiss pilot 7 selected to fiv tl cI f , : “i i “ : 
1} I : ‘ig i sie a hannel, swerved, thrown off again and knew that somewhere in those woods 
and he pushed it along at 225 m.p.n. on 1ts ‘ 1 J 1 
: Ai ‘ S : eddied to a stop against another rock, he would find the men he had come to 
test flight. 1 6 , . : F . 

oe Fangs : ; larger than the first Without waiting yick up—and they would be in trouble. 

The Verville-Packard was entered by : 
ie Unie S : At 4 © a . to reason why, the three men scrambled He set off to find them 
the nited States Army ir Service it | . > : . 

. me 1 witl enn | wabdhc hs ut on the rock which lay just out of Following their trail he was aston- 
was powered with a 9 h.p. water d 1 _ ' 2 : - 1 
a - ‘d i A , bl ‘ , I Tia , . reach of the shore ished to find them pt rched out on the 

ackard engine which had a total disp , . . : . : ° 

t of - 2000 cul — a oe As they cr¢ 1ed in questionable safe rock in mid-channel They were in 
ment of over 2 cubic inches and weighed , Aer : , 
11.94 ‘ TI ty the puming water covered them desperate need of clothing and warmth 
arounc ° youNndS per h.p ni ne was , 1 ° c . ° 
niet 4, : an , spray that froze as soon as it but for the present Stull was powerless 
designed tor regular production tor t F 1 f ° aha : 
5 : “em touched them. In that sub-zero weather to aid them. They were too far out to 
Army and it was developed by the ; ; : 2 - 

let f the Off t tha Chief : they were in a desperate predicament essay a jump and t inervening water 
gineers Oo 1e hee ot the 1ef of th , : 

: sy . é for they were effectively cut off from was too deep and fast to attempt a 
Air Service, Engineerit D M " re : ne : a; . - . 
Cook Field. D I hier, shore; in wet clothing and without food rescue by those methods. There was 

ooK Fie ayton. t was a biplane tvpe ’ ons ’ ‘ 4 

: thy hye aims or matches, with which to start a fre. only one way left and that was —to 
with a single supporting strut n eithet 1 , + 1: +7 . : 1 

id C "R +e cy mgr Furthermore, they had little hope of build a bridge to the marooned men. 
side. apt. INudolph ochr r, holder o1 | +1 . a ° , ‘ 

id Itit "| : : passersby rescuing them for the nearest To build a bridge, however, required 
the world’s altitude record at . 9 aaa aes 
: some human habitation was many miles away. tools and considerable strength but il] 

selected as the pilot for the race Numbed by the 1 7” : @ shat is a os ee ot J ates 
vu ed Dy the hopelessness of their was not to be outdone Dy such simple 

The Dayton-Wright R-B was a 1 position they crouched together hoping obstacles as those. Rushing back to 
plane design. It was one of the first planes gainst hope that help of some sort his plane he brought an axe and rope 


(Concluded on page 62) would arrive. (Concluded on page 58) 
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Two-Row Radial Engines 


Now the "latest development" in aeronautical engines, the twin-row aircraft motors are not new in the strictest sense. 
However, these latest gas-eating giants are phenomenal brutes. 


a 


HE limitations of the single-row 
lial engine and the advantages of 

the two-row type are not new dis- 

In fact, some of the earliest fixed radial 
were made in the two-row form 
many of the same reasons which justify 
type today However, in the horse- 
ratings then current, the inherent 
tations of the single-row engine were 
important; hence, the double-row type 


le its most rapid progress only in 
years when increasing engine pow- 
made a change in type imperative 





e defects of the single-row engine for 
power output arise from three gen- 
| causes: (a) the limited number of cyl- 
rs, (b) the limited operating speed, and 


the overall diameter 








e first c limited number of cylin- 
effects engine smoothness and stresses 
} use of the torque variation resulting 
i ring i es. It is mechanically 
tical to use more than nine cylinders 
single-row engine. Hence, with con- 
' tant crankshaft speed, the severity of 
e impulses increases directly with 
ower 
e increase in torque impulse produces 
rresponding increase in the vibration 
the engine, increases the stresses in both 
| engine and aircraft structure and also 
ls to produce distinctive vibration in the 
lat e 
The alternative, of course, is increased 
ne speed. If it were possible to in- 
rease the power of an engine by simply 
| reasing its crankshaft speed, the sever- Pairs of these 1,000 H.P. jobs now fly the airlines. This view was taken in the ship- 
ping department where the engines, after testing, are placed in their crates. 
of torque impulses could be held con- 


stant or reduced, their frequency increased 
’ and many of the two-row objectives could 
be attained in the single-row engine 
However, the bore and stroke required 
for the necessary single-row engine dis 
placement produce inertia and explosion 
loads which establish a rather low safe 
limit for crankshaft speeds. By contrast, 
therefore, the two-row engine gains in 
smoothness not only in proportion to its 
number of cylinders, but also in proportion 
to its higher permissible operating speed 
The arrangement of cylinders in the sin- 
gle-row radial engine is advantageous from 
the point of view of minimum weight and 
engine length, but it clearly is not desirabl 
in its effect on engine diameter and its con 
sequent effect on airplane performance or 
vision. It is highly important that engine 
diameter be kept as small as possible. That 
the two-row engine of equal output will 


permit reduction in cowling diameter ot 
approximately 20 per cent is a powerful 
argument in its favor 

Some seven years ago these tendencies 
became apparent to the engineers of Pratt 
& Whitney Aircraft and the two-row de 
velopment program was started. The first 
What the heart of a twin-row Wasp looks like. results of that program, the now famous 
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Twin Wasp Jur ior ef 


Twin Wasp and 
gines, were put 
1934 and 


service to permit evaluation of their virt 
in comparison with the single-row engines 


] ] onstri 


of similar mechanica 


nto 





have, therefore, 


Like the single-row Wasp and H 
the Twin Wasp and Twin \ 
Junior engines are mechani 1 
differing only 
commodate their ¢ 
of 1,830 and 1,5: 
tively, and, except for differences it 

shafts, master connecting rods, and « 


engines, 


in the siz a 


an 




























































mechanisms, they ar¢ f the same g¢ _———ae 
construction as the single-row Pr & 
Whitney engines A 
The two-row engines ha 14 lers 
arranged in two staggered rows F 
each. The cylinders of the front 1 
gether with their valve gear, resen 
closely the cylinders of the single-rov 
gines, while for the rear cylinders the 
and valve gear are behind instead 
front, with corresponding modificat 
the cylinder heads 
Reduction-gear and accessory-drive as 
semblies are very similar to thos 
(Concluded on ft e 71) 
NEED A WIND SPEED INDICATOR? 
by RAOUL J. HOFFMAN 
MALL airports usually are not equip] e) whic e obtained at any je\ ther end of ft, leaving a play t 
with a wind gauge (anemomet eler The « sions on the drawing do insure free movement 
that the pilot or engineer is at loss t ot have to] lowed as long as the shaft The next step is the carving of the pro- 
know the velocity of the wind at | turn without binding. peller out of a hard d block. The pro- 
it may be required for take-off or el First, lay out the cone; form it into _ peller should be right-handed so as to have 
making scientific invest S ( é shape and cement at the lap joint. Do not a clockwise read on the dial. Drill a 
or airplanes. ise glue, as the seam may open up in humid hole in the to half of the depth 
Glider pilots, especially, should air; then cut out the dial, place an eyelet and force propeller onto the shaft 
instrument to measure the wind ito center hole, flange it with a center The final step is the calibration of the 
the location over which they are al punch and hammer it flat instrument and the most interesting detail 
soar. Next cut the shaft to its correct length; Take the instrument for a ride in an open 
Therefore a portable and inexy file flats on one end and a slot on other top automobile with an accurate speedom 
strument to measure wind d. Tin shaft wi solder on plac« eter. 
supply a long felt ne cated; locate spring and solder it to s t Drive at intervals 10, 20, and 30 miles per 
The illustration and detail dr For i slotted 1 block | hour, holding the instrument as far away 
a simple instrument which, if | place loos id of spring into slot and as possible and note the speed with pencil 
built, will measure e wind-speed lock th a pint oh the hole already in on the dial. The remainder the velocity 
fair degree of accur: T perat n¢ marks can be found interpolation. Ih 
principle is based upon the tor Place shaft ih dial and cement case a check is desirable the instrument 
by a small high-pitch propeller ck to peripher Then solder eye and may be compared with anemometers at air- 
the windstream It « ( or to s t; place the whole unit int ports or at weather stations 
for aeronautical purposes but ri e and cer it the edges, turning After the calibration is f the in 
ing air velocities at duct and flue diss rges shaft to make e that dial is square with strument 1s ¢ ed with a protective cover- 
All material is ez shaft. Cement eyele n other end of cone; ing of shellac or ith similar material 
the exception of the atch spr after everything is set, solder eyelet to END 
ae Pe a feos AS } 
J 
} 5, fae 3 OIA. 
PROPELLER Wat cai q —— J CEMENTING — 
F Ve woe | 2 
DeveLtoPen Cone ae FD 
INDICATOR 2-PLY Baiston Boag Diac- 2-Piv Barstor SoaRo 
Hamo Stee Wine p twee Brave OuTLine 
y ~ INSIDE View~ 4 
eYever a ~~ 
-~——_—— —% ——— RUNES tT 
DIAL aie .¥ Die -BessemerR Row F 3 ~ Stotreoa. a 4 - 
=~ nal —— maaan i Rounoeo ae A J 
apie ™TinneED hanno , yo w' 
- CROSS-SECTION ) = with Wits 
a aes a = Sor.ceg So.ceR $P . 
~Wino-SPEED INDICATOR~ ‘ BS Ks 
~Detan of SHarr~ t 42° 
Some wood, a length of tubing, a few inexpensive parts and some solder and you have gt PROPELLER BLOCK 
an efficient wind gauge. 578 */8 *4+% Harowoood 
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Space Navigation by Rocket 


XUM 


by ALVIN EDWARD MOORE 
PART | 


In this series of articles, Mr. Moore gives authentic information on the history and development of the rocket-ship which 
is now engrossing the attention of scientists and engineers. 


OST people think little of the pro- 


g of this planet on 


= 


gh space. 





To most « the time when the world 
cold place, with most 

ts oxygen absorbed in its cooling lime- 
ne—a frigid place like our neighboring 
Mars tod seems far distant. And 

me is indeed a long way ahead even 


m the point of view of the 





garde 

¢ man ; t it will not be forever. 
eart as been cooling some two 
t san rs. In another million 
there will be Arctic weather 
the equa and the far-off descendants 
‘ ns will need to take ship 
her 1 around our cooling sun 
Of t of seven planets revolving 
fferent stances about the sun, the 
rt s tl third from the sun. Mars, 
s fort ne million miles farther 
the than we are, 1S our next 
g i space. It is frigid al- 
Life may be on it, but before many 
ges pass, this lite may migrate to our 

rm I 

Ve our earest neighbor toward the 
sun, nearer to us than Mars, is only twenty- 


e million miles from our earth. It is still 


s he is t earth was during Mesozoic 
es he tl giant dinosaur with its 
of Idling flesh was the dominant 


m of lif n earth. But ten to a hundred 





m now it probably will 

e the kind of temperature that is fitted 
our hum life. Then will be the time 
space ships will be 


Venus to 





to fly to 
ready thinking of this far- 
isly and unconsciously 
inventors for 
iful and scientific— 


ts brave men who dare to down 


stinctive fears of the dizzy depths 
ke action at a time when 
t S ely perilous 


Not least among these daring ones of the 
1 ysical action are the inven- 

of action in craft of the 
And per- 
aring of this daring group 

neers are the inventors and pilots of 


stratosphere balloon and the rocket 


the strat sphere. 


and space. 


sometimes say adventure is dead. 


( ild be written of the adventures 
pilots and stratosphere balloon 

the ecade And adventures in 

cl r, sled and ship have just be- 

nd bid fair to be much heard of dur- 

t lifetin and beyond of all those 

re¢ 1 t rticles on the rocket craft 

, 

Vv among practically all 

ts ive thoroughly studied the 

S the rocket is not, will the 


le to go out into space, 


but, when will it fly to the moon and re- 
turn, and on to Venus or Mars? The writer 
is convinced that most intellectual peopl 
who have not thought much on this subject 
would be surprised at how near in the fu- 
ture these flights are believed to be by 
fact-finding scientists who have reputations 
for scientific conservatism. 

Rockets are older in the civilization of 
man than the shot gun; and the dream of 
ig to the moon and distant planets is 
older than the steam engin« 

The rocket is probably the simplest form 
of engine. It is a reaction engine, which 
imparts movement to a structural body by 


vit 


on 














S SPACE 
FILLED WITH HELIUM 
TO FLOAT CRAFT 










R 


WHEN IT RETURNS TO 
THE EARTHS ATMOSPHERE 





_DURALUMINUM 


HERMETICALLY SEALED 


TWO PASSENGERS. 


TH OXYGEN FOR 












ship” lining in a vert 

rT heli 

placed in t ounter-balar 

the weight while the rocket engine is 
placed below. 









reaction from expanding gases as they 
escape from the confines of the body. When 
a charge of combustible powder or liquid 
explodes the expanding gases exert a great 
quick force in every direction 

Consider a shot-gun for instance. You 
hold it tightly to your shoulder, for you 
know from experience what will happen to 
your shoulder if you don’t 

You pull the trigger. The 


h expands in every 


powder ex- 





plodes into gas, whi 
direction. The force acting on the movable 
front wall of the cartridge ejects the shot 
at high speed 

The forces exerted on the cylindrical wall 
of the cartridge are transmitted to the gun 
barrel; and since they act equally on all 
parts around the barrel it does not move 
because of them. But the force acting to 
tending to 


ward the rear of the cartridge, g 
backward, is resisted by 


force the breech 


your shoulder and your feet on the ground 

Now, if you should lay the gun on the 
ground and fire it by a string, it would | 
catapulted to the rear simultaneously with 
the exit of the shot. The 
be a rocket. Its mass multitplied 
speed to the rear would equal the product 


would now 
by its 
of the mass of the shot by its 

Whether the gun is hel 
shoulder or free has no bearing on the 
speed of the shot. But the speed of an or 
dinary rocket does depend on the resistance 
presented to the exploding gas by the ait 





forward 


Many people who haven't studied the sul 


ject of rockets, say that a rocket ship would 
never function in the vacuum of space for 
there 1s no air there for the gases to react 
against. The answer to this is that the 
rocket would oper rf ” ¢ ef tently wi 
space than in the atmosphers 

The force operating on the wall of the 
breech of the gun described above or on 
the front wall of a skyrocket moves the 
wall away from the exploding gases; but 
in order for the wall and the rocket to 
escape these gases, and thus to move, the 
} 


gases must force vaack any air at the 


rear opening of the rocket's explosive 
chamber. 

rhis air exerts a resistance to the ex 
panding gas, and this resistance tends to 
hold the metal part of the rocket back with 
its gas part—tends to keep the two parts 
from separating. Thus part of the force 
of the rocket is expen 
the resistance of the air. 


vercoming 


li there is no air resistance—as in space 
the rocket motor is almost 100 percent 
ethcient Moreover a rocket craft would 
operate more efficiently in the vacuum of 
space because there would be no air resist 
ance to retard the flight of the 


Thus, in theory, the rocket is ar 


rocket 
almost 
perfect motor for a space ship 


Heron of Alexandria, Egypt, famous 


Greek geometer and physicist who lived 
about the Third Century B. C., built the 
first reaction engine of history. Two bent 


pipes led from opposite sides of a spher 
ical container mounted for rotation. Water 
in the container was boiled, steam issued 
from the pipes and the reaction from the 
steam jets rotated the spherical 
Sir Isaac Newton of the 


Century also designed a steam engine based 


container 
Seventeenth 
on this reaction principle which is so closely 
associated with his nam« 


Ihe Chinese have been credited with the 
basic invention of the rocket Ine of man’s 
first thoughts of course was to use it 


war. They put inflammable substances in 


the head of the rocket and t charge of 
powder in paper behind I hot it at the 
Tartars This was in tl rhirteenth 
Century. 

The rocket came to Europe, where it was 
used to carry up a charge of magnesium 


to make a bright light for signalling or 
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disclosing movements in the 


it was dangerous; often it ret 


stroy its senders 

Toward the close of the I 
tury William Congr 
nance expert, became 
rocket. He made experiments 
earlier work of General Des 
the object of maki re, 





carry an_ explosi 
charge within a rang 
designed a rocket wit! S 
stead of the customar 
improved ri xpl S101 
nozzle. 

The English Royal 


ets on this desig 


Napoleonic War—first, in 180¢ 


against the French town of B 
wind shifted them 
toward which they 


itself, where they did consider 


But the soldiers found them 


dangerous to har 


exploded among the users of 


rather than those 
aimed. Guided onl) ts 
it was an erratic thing Ne 
sritish Field Rocket Brigade 
in 1812; and it ] 
and at Waterloo. Be 
humane use for the 1 

A French pyrotechnicist, Ru 
in 1802 that his father | 
the rocket be used ; 
saving and at the same tim 
flight of the line Tl l 
in Great Britain 


grouse of Cornwall 
In time, the Schermul 


was developed by William She 


Middlesex, England. In tl 
gun fires a line-carryin 
wreck or person in the water 
The flash of the cartrid 
rocket, which is already 


it burns very much The fli 


rocket can be followed at ni 

sender and the peoy 
As the life-saving 

the war rocket declined 





gunnery, with breech 
and smokeless powder, caus 


slowly to replace the dangerous wart 


oA 


until by the end of th 
the latter was mainly used 
flares 

But man had bes 
conquering interp! 
slowly improving ré 
so far developed that 
theory, to leave the eartl 
of air. Many wer 
wrought by the imagi 
had this dream 

sishop Godwin 
mingo Gonzales 
Century. Reasoning t 
left every autumn, 
moon, he decided to p 
that might be | 
carry man thither. Hi: 
the East Indies t 
and reasoned that the 





to carry men by having a machin 


the weight between them.” 


(Concluded on page 66 














| A British Light Autogiro Jumps with 45 h.p. Engine 
by ERNEST NAGY, Jr. 





[' 1s no doubt true that the greatest prog- 


n of the autogiro was 








the introductior f the direct-start prin- 

iple he first autogiros took off only 

tter considerable run; now it is possible 
get in the air after a run of 10-15 feet 

Cierva Autogiro Co. and G. and J. Weir 

td. have evolved now a new rotor head of 

e so-called “autodynamic” type. This is 

more simple than all previous sys- 

ms. The new Weir autogiro, named of- 

i the Weir W-3 light autogiro, is a 





hich all the new features 
autogiro construction are incorporated 
Power is supplied by a 45-50 h.p air- 


engine. The whole ma- 





f these few parts: a box 
type wooden fuselage, engine, an under- 
le track and long travel, 


steel tube pyramid carrying the rotor 


head and blades. A wooden airscrew with 
Scl rz finish is fitted 

It has neither ailerons, elevators nor rud 

Fixed vertical and horizontal fins are 

tted and the movements of the machine 

ire directly and entirely controlled by tilt 

the axis of the rotor hub. The picture 


ws the Weir W-3 making a jump-start 








A striking demonstration of the new 
British Autogiro, that lands almost at 
zero forward speed. 


r.p.m. by the engine, the machine can jump 
to 20 ft. and then start flying horizontal 
without any sink During the jump the 
tail rises first and after the 20 ft. level has 
been attained machine takes a normal 
flying attitude. The cost of the production 
tvpe Weir W-3 will be about £500, ice. 


$2500 








New Dope on 


rumors e effect that the eagles 


re attacking plane n the Rock Mou 


When one gets the same report from 
three different observers within two weeks, 
it would seem that there was something 


| 


the story of a Golden eagle picking 
Waco and clawing the pilot, but t 
me 





¢ 
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We mever back 





Bird Hostilities | 


a J 








learned men in museums tell us that such 
action is contrary to the disposition of the 
bird—and there you are 

We ran a story on an eagle hunt some 
time ago that was questioned by scientific 
men but, on the other hand, praised by 
dwellers in the mountain districts, who 


should know what they’re talking about 


but whom we are starting to doubt 


te 
wd PLEASE . 
=| ate WTAE. Ann ) 
i on i 







<< % 4 





“Aw, don’t be scared Josie—it’s yellow! Dozens of times I've dared it to stop and 
fight.” 
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The Aeroneer Model 1-B Lightplane 


This is a most recent addition to the realm of all-metal sport planes—It is now ready for production after exhaustive tests 





VERY interesti development in 
ll tal planes for the use of the 
ner will be seen in the 


neer Model 1-B plane, now being pro- 
California 

is ne I lane is ve ry comple tely 

pped tl many modern features 


ily on large commercial 


ps. These include adjustable trimming 
on the elevators, semi-adjustable tabs 
he rudder, full cantilever single-strut 


gear, steerable tail wheel, dif- 
; lic brakes and transport 
ng construction. It is of all-metal 
external bracing of 





struction with no 


quite interesting to note that the 

construction of the Aeroneer 
under the supervision 
such notable aeronautical engineers as 
Klein, W. C. Rockefeller, 
Carlos Wood and Milford Childers, all of 
| I extended experience in 


} j tad 
een co! icted 


T? c 

design of large transport planes as 
is those of the private utility type. 
Xlein, it may be said, is associate pro- 


essor of the California Institute of Tech- 
l and also consulting engineer for the 


Douglas Aircraft Company and its sub- 
iry, the Northrop Corporation. The 
neer, however, is purely a private ven- 
associated in any way, either with 


iversity nor with the above men- 


loaded, the Aeroneer averages bet- 
iles per gallon of gasoline 
speed of 138 m.p.h., which 
nple proof of its excellent aerodynamic 


ties The tank capacity mounted in 
standar l gives it a radius of 750 
s with full load or a sustained flight 


er 5 hours at cruising speed. The 


split flap flap air-brakes 

ice the | ng speed to a safe and 
rtable figure 

Side-by-sid eating for the passenger 

1 pilot is provided, with ample room for 


rt in mmod} 
‘ na nodio 


1s cabin that allows 





Side elevation of the Aeroneer Model 1-B all-metal plane, powered with a Menasco 
C-4 125 h.p. engine. 


for plenty of leg-room. The overhead en- 


closure, giving ample visibility, is made of 
Plastecele and is so arranged that it can 
be easily and safely 
plane is in flight. <A 
tubes, directly behind and extending over 
the heads of the passenger and pilot affords 
additional protection in the case of accident 

Power is provided by a Menasco 125 
h.p. Type C-4 engine mounted on a chrome- 
moly steel tube structure which is attached 
to the firewall. Cast dural brackets from 
the engine attach to Lord fittings which 
in turn attach to the motor mount. An 
Evans type fuel pump is used for pumping 
the gasoline to the carbureter while a 
standard oil pump draws oil from an 
aluminum tank placed between the engine 
and the firewall 

Gasoline storage and supply are divided 


adjusted while the 
pyramid of steel 


into three groups. (1) The two main wing 
tanks in the center-section and on either 
side of the fuselage. (2) An auxiliary tank 
placed in front of the instrument panel 
The fuel supply is controlled by a selector 
valve, ahead of which is a wobble pump 
which, in an emergency, may be used to 
completely fill the reserve gravity tank or, 
in case of fuel pump failure, it is possible 
from the reverse tank 


to draw gas only 





View of the Aeroneer Model 1-B taken from the rear showing the clean lines of the 
fuselage and the wing posture, 


which feeds the carbureter by gravity. The 
wing fuel tanks, it will be noted, are distant 
from the motor area, a factor that con- 
tributes to the safety of the passenger and 
pilot. 

In general, the all-metal construction of 
the Aeroneer is of the stiffened skin mono- 
coque type, the covering being 24 ST Al- 
clad. This stressed skin is riveted in the 
same way as the metal covering of large 
transport planes and all-metal military 
types. The wings are of single spar de- 
sign easily demountable and provided with 
easily removed wing tips and a semi-de- 
tachable leading edge which reduces the 
time and expense required for repairs. A 
removable tail cone and removable floor 
boards facilitate the inspection and repair 
of the control system. 

The stainless steel fire wall of .016 thick- 
ness is built into the front end of the 
fuselage structure proper; just aft of this 
fire wall are heavy members which are used 
ze past 


to carry the stress in the fusela 
the cabin section 
bolted to the front end of these members, 
which fasten to the motor-mount by means 


Thes« 


‘ 
Fittings are riveted and 


of tension bolts heavy fuselage 

members continue over a station aft of the 

cabin location in_ the Vertical 
+} 


stiffeners are used between the two heavy 


fuselage. 


members on each side of the fuselage, and 
are designed in such a way that the sides 
of the fuselage at the cabin section are 
used as Wagner beams through this section 
of the fuselage. 

Due to the fact that this cabin section is 
not totally closed, four chrome molybdenum 
steel tubes are built into the structure to 
take the torsion from the rear of the fuse- 
lage down to the wing, to stiffen up the 
structure around the cabin and take any 
of the impact loads in possible case of an 
over-turn Aft of the cabin the heavy 
members mentioned heretofore fade out 
carry the loads 
fades in, thus 


and a stiffener system to 
imposed on the fuselage 
changing the type of structure from one of 
a pair of Wagner beams to a normal type 


of stiffened skin construction 
) Ml > 
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The Problem | 
of Span Loading 





I ATELY, amateurs have been pon 
- 


} 





dering over the span-loading ar in 

order to obtain a low span-loadir ind 

small wing area at the sa time. they 
| 


have developed a wing which has 





aspect ratio which is 
for any practicable advantage since the 
strength of the wing is greatly reduced 
and for which much excessive weig] 
has to be added 

In designing any airplane, except 
racing planes, the largest practicable 








aspect ratio is used since the effective 
ness or efficiency at the speed at whicl 
the airplane will climb is important 
This is especially true of light pl anes 


Rarely is an aspect rati f lower than 
4 used, even on racing planes Che 
largest practicable aspect ratio is 8.5 


9, the reason being namely: 

(1) The thickness of the wing for a 
given wing section and ‘ 
decreases as the aspect ratio is increased 
which means that the internal structure 
will be very shallow whi 
the wing beam design ar 
strength will be through external brac- 
ing. This means added 
and weight and the advantages of the 
high aspect are offset 

(2) A high aspect ratio means a large 
span. Hangar space i 
subject with the amateur) is 
and rental higher if the cost i 
per foot of span Also, a longer tail- 
length is required which will add to the 
weight. 

The aspect ratio for a rectangular 
wing is the span divided by the chord, 
b/c. If any other planform is used the 
aspect ratio is found as the square of the 
span divided by the wing area, b2/S 

The wind tunnel tests made by the 
N.A.C.A. are on model airfoils having 
an aspect ratio of 6. Some other I: 
tories use an aspect ratio of 5. The ex- 
act dimensions should be noted on the 
data sheets in any case 

The induced drag, found as, 

Cy x Lift 


specine d area 


ch complicates 


1d most of the 








, 
ibora 


Induced drag = —.......... 
3.14159 X A.R 
greatly affected by a change in the as 
pect ratio. Curves derived from vari 
ous data for the corrections for lift and 
drag coefficients for various aspect ra- 
tios are given in Table | 


The corrections are unity for an as- 


pect ratio of 6, as most all airfoil data 
published in this country by the diffe 
ent laboratories is for this value 


Taking as an example a light plane 
with a gross weight of 850 Ibs. using a 
Clark “Y” wing -section with an aspect 
ratio of 6, the wing area reqt 

850 
s=——_ — 244.2 sq. ft. 
1.56 X .07651 X 442 





(Cri) 2 X 32.2 (V) in ft. per sec 
if a landing speed of 30 m.p.h. is desired. 
The span would be 38.2 ft. If an aspect 

(Concluded on page 64) 





The New Hawker Biplane Dive Bomber 








Authenticated News Photo. 


The Hawker Dive Bomber in Flight with bombs in racks. 


Ts PHOTO shows the new Hawker 
Dive Bomber photographed at the in- 
stant that the pilot had put it into a steep 
bank, just before going into a dive 
This dive-bomber carries 1,000 pounds 
of bombs and reaches a level speed of 215 
m.p.h. with the pilot, fuel and full load of 


bombs. The diving speed when bombing 
is well above 300 miles per hour and it is 
said that its diving stability and steadiness 
is quite remarkable. The biplane structure 
rather suggests the swept back wings of 
the old American Hell-Diver that was so 
popular a few years ago. 





A Home-Built Russian Lightplane 








N the land of the Soviet they are getting 

the lightplane fever as will be seen from 
this view of the one-seater training plane 
built by V. K. Gribovsky. It is equipped 
with a 50 h.p. engine, has a maximum 
speed of 110 m.p.h. and a cruising speed 
of 100 m.p.h. The landing speed is 35 








m.p.h. which is an excellent speed ratio 
for this type of ship. 

The plane weighs 485 pounds empty and 
carries a live load of 264 pounds. The 
span is 28 feet and the length is 17 feet. 
Only wood is used in the construction. 





This is really a creditable job for a home-built trainer. 




















pas 
an 
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/! Crashing Gracefully—and How! 


by T-2003 


The author tells us that the narrator of this tale is a well known pilot of many years experience, at present engaged 
in piloting a rich play-boy around the country. His experience agrees with that of the Army Air Corps which teaches 
the low-speed power glide as part of the blind-flying course. 


UCH as I love flying, I remember TURN-AND-BANK INDICATOR 


cursing the day I ever took it up CAREFULLY CENTERED 
as a means of livelihood. That a 
s when the thin mist near St. Louis, that 
id believed to be nothing more than 
turned int an honest to-goodne ss 









By that time I had passed over the city, 

see Lambert Field, got scared of 

g he city streets if I turned 

made a wide detour to the west 

get back to the fog-free area whence I 

1 me Then I couldn’t find the fog- 
area at all. That was when I thought ALTIMETER 

ng for a living was a not-so-hot occupa- 

So I started cursing the day, etc 
hen I remembered I had started flying 


JUST ENOUGH R-P-M ALTMETER LOSING 


r the — I - and not to make a living TO KEEP PROPER SPEED ABOUT {000 FEET 
So I started cursing myself AND RATE OF DESCENT IN 3 MINUTES 
I was gettir n the right track, all right, 
is to blame for everything, but not be- 
S d taken up flying for fun. Where 
at fault was & not noticing the t- AIR SPEED METER A FEW MILES 
ng nNazine ‘ n either side ot the Mis- GREATER THAN LANDING SPEED 
sippi River as I flew up this river on the How things look on the instrument board on the power-glide, easing her down 
» St. Louis through the clouds with the nose up. 
Having pull ne boner by blundering 
the fog I blundered into another. Like Eighteen minutes and still no river. I avoided the crack-up? Did I know all 
g out of a spin with your stick way must be over Illinois now. Fewer trees, there was to know about the weather, the 
and t much reverse rudder and slightly flatter country. Better keep on plane, the instruments, the engine,—or my 
ptly falling into a spin on the other — east and land in the first open field I could — self? Evidently not. Could I learn? Why 
rhis time I wanted to get out of my find, before the fog closed in completely not. So I set about learning 
in a hurry; get back to the Mississippi No time to lose. Still full throttle and still Up ‘to that time I had taken flying as a 
return south Couldn't do it fast flying east. Patches of fog. Leaning half matter of course. I had graduated from a 
igh; so I pushed the throttle all the way out of the cockpit to see what was ahead. fairly good flying school, according to 1922 
ind felt my way down with the Maybe that was why I was flung clear — standards, but I know now what little real 
parti id of the turn and bank indicator as she hit at 105 m.p.h. Wing hooked a __ instruction, outside of the mere handling 
compass toward the tree-tops which | tree and it was a mile before the plane’ of an airplane, I had received. Through 
: until I reached the river. stopped rolling, in a ball books, through little experiments of my 
g was rapidly getting worse, I The farmer in whose field I ended up own, through questioning pilots who were 





getting back to the was a peach. Turned his home into a hos- _ really experienced and not just Big Noises 











, river. So I kept the throttle way forward, _ pital for one month and charged me only I learned a lot. 
1 gave it an extra push for luck. $50.00 for board, lodging and tender care, lake the magnetic compass. Did you 
lhe trees jumped out of a hollow in the while I recovered from shock, several deep know that it will hold steady when you're 
and I pulled up a bit and skimmed over cuts and multitudinous bruises. Doctor's flying in an easterly or westerly direction 
ps. East for five minutes. I must — services $10.00 or more. Plane reduced in but that it swings off very easily when 
southwest St. Louis. I'd see the value from about $2,250, current second you're headed North or South? Most 
ny second now. Some more min- _ hand value, to the $30.00 I got for it from every pilot knows that. But did you also 

No rivet Patches of fog were right the junkman. know how it acts when you're turning? 
. 1. I slammed right into That month of rest, plus the next plane- Well, you make an easy turn to the East 
Then came out into open spaces with less year, I had plenty of time to think or West and when the compass says “E” 
feet or so clearance above the trees things over. I had been flying for five or “W” that’s where you're headed sut 
hills. years and had about 1,000 hours to my turn to the North or South and the compass 
lwelve minutes of flying east. No river credit. What should I have done to have acts goofy. To turn South you must turn 
4 4 
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ud | | piling Lt Litt Jiits 
hal a = e 
4 ] R s R L R Lt ] R i. ] R 
Se ee was == Ne 
L Fiying East. Com- 2. Making a gradual 3. And now the compass 4. You straighten out “5. And sure enough— 
pass dial above, bank- turn toward the South, says “south” but don’t now because you are the compass which has 
and-turn indicater be- noting the left hand straighten out yet. really headed south. over-swung, now turns 
low. swing (toward L) of the back to “south.” 


turn indicator. 
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until the compass has passed “S” 


gone abou 25 degrees beyor | Here's What's Wrong with That Picture! 
you re headed South | 
~ Hold your plane there for half an t (See back cover of January issue) 


1 } 
1 . 2 - a cienliainiitisiaaeddadiammmnaiia 


by your turn an 


compass card will swing | ¢ PE: x ehh tof yon 
steady on “S.” It is just the 1 \\ ct. gid peeae 
turning toward the Nor t — - 
seen eengrlasel patra ms what the errors were on | 12 346 7 HO IM2131445:16/ 
' t Curtiss F t pictures 
already headed Nort Stoy t Sere I ired \ | 
: ’ ’ ’ back ¢ the Ja 
then and hold the plane t gas sa 
pass will continue its turn unt t : — 7 


, 
our 9 $3 re ery tat! i e track 


fully registers “N,” as it 
In 1927, when I was doping all 


the Air Service was just starting 











spection System Phey imed cg taaiatari Mamie Curtiss | 

reduced forced landings due to me . ss I nt tend t oy present 

failure by 50 percent. So I doy ta - . - ( J the 2nd Se 

system of periodic i t ) g ng udron 

ship I bought. Even tl ttached t é S.S. Sara- 

the plane and engine couldn't help n } 08a, it the ist inten 

on that They were t busv s t aeeee me S p the colors 

planes to worrv about their pur l Piacente ist to test | oe —— ae 

problems after the ships were sole tip a saat alate : andard The reference numbers shown in this drawing corre- 
Also, they wouldn't Imit that t t Naval msignia spond to the numbers in the list of errors. 

equipment needed px t t N te ve had 

if the biggest user of airplanes 1 month in which to study and think over cede mission letter 


try. the Air Servic eee al matter, we'll hand you th infoso 12. “O” Is Wronc IpbENTIFICATION, Should 


profitable, so should J] Result , that 1 cal ( ip on the markings and be 6F for 6th fighting squadron. 


forced landing due to me : lot \ ‘ ou absorb all that the 13. PLANE Numeper Is Wronc. Number 
with my three ship 1 1928 i ng table has to explain, you'll really for lead the 2nd section should 
omethn ( isIeN1 nd colors J } 
on wood.) met i msignia and colors. be No. 4 
Take fuel eg een ae | Mistake ire § capital letters 14. Banp INcomMpPLETE. Band extends com- 
‘ “ ruels a _ l Ni Si H COLORED Che en pletely around fuselage. 
la was paving 30 per : , 
6 H sig le’? £, re nos f a leader’s plane should be 15 BAND | \\ ING COLOR Should be 
tain “aviation fuels” for ; : | 1 bh . : f S} 
red white, ume s section color. 


h.p. engines than for i rn 
> \\ . , . ? 

auto, yet the auto engin tt t t - =e , SHOWN ON No Nos 16 USS. S .TOGA Wronc. U. S. Navy 

| 


Wo , FOR FuseraGe. Should 17, Sguapron INSIGNIA IN WronG PLAce. 


; ; ; be gra Squadron insignia should be forward 
til I had warmed engine ar { 4 \ \ ; : 
fully at id] 1] vV RUN O FOR UPPER \V ING. of squadron markings 
carefully at idling speed, but m t , - : p e : 
: ; : Should be rome yellow 18. VerticAL Fin Wronce Coror. 
start up, and the next minut tt a x ; 
. a i ) VV RO FO LOWER VW ING 19 Rupper Wronc CoLor 
m.p.h. down the roac And t co gins i a 
Should be aluminun 0. Horizontat STABILIZER WrRonc CoLor 


ing that the aero engine oy salen ; an -“heche ate placed on each side 


1 


I never gave the latter full thrott 


fuel” which costs me consider ' é 
was very little, if ie 6. | S N SIGNIA IMPROPERLY 21. Fiippers Wronc CoLor 
as ec. in fforent bs : 
which I used in my car lacerins - ' € located a distance In the above four errors it should 
ron ( g tip equal to chord be particularly noted that all 


Imagine yourself o1 cold d 7 CH S 





iD f 1] | . \ REVERSED Chevrot squadrons attached to th 
MISSTUTTY aiong Su I I t ] ' t 1 ] 


' | h. F : pe i forward Saratoga carry all white tails 
acts Sluggish. From the ‘ ust s t ; 7 
“it 1 | 6. CHEVRON CoLor WroncG. Should 22. PLANE NuMBER IN WroncG PLAct 
suspect it’s due to at errich 1 t ee : : 
I \ vhite to agre th section color Plane number should be on vertical fin 


Do you know the caus proba . : : 
] f 1 i ye , MBER WITHIN CHEvron Is Wr surtace 
1as tormed in the ventur tube t I | ) 1 2 - 
; : Leader ot 2nd Section flies plane N 4 23. SERIAL N sER IN Wronc PLaAc! 
carburetors, from ic} mp air 1 ¢ I | | | 
i caesagg ct 10. U.S.N I Wn No letters Should be placed on rudder 
through the tube and sudde - | \ J , 
‘ F : WronGc SERIAL NUMBER Che correct 
Know the simple remedy 11D : ; nr A 
“ PORTIO S \DRON LETTERING RE- serial number is BF2C-1 of the Cur 
pen up your a 1 t S lron number should pre- tiss plat 
have one, until the e1 


bo 
4+- 


the over-lean mixturt The - 
that the backfire wil as Coan : ; 

the air intake of the carburetor. 0 A Novel Lightplane Engine from Oklahoma 
the fuel supply valve . ¢ , 

probably backfire when th = sata at a ee a _ — oe 
float chamber get low ‘ A KK I Ms IN | pee = 1g re a ae ore on ee ern 


other things I learned myself , 7 “a Whi Lge ; 





And then I busted int 1 tlsa. Okl rated at 35 I Displacement ............ 117 cu. in 
but this time voluntaril f tl four linder in-line air-cooled Rated horsepower ............ ee 

From the wilds f west . type that 1s 1 t irl adapted for the Weight, dry without hub.......137 Ibs 
rushing a dangerously il ingstet é 1 sma Drop drive, Anti-clock ..........Direct 
hospital at San Antor I | It has be R na block test of 100 Tach drive A renee .Y% Spd 
few hours to live, unless | 1 urs at full ed without sign of fail- Ignition Sig aioe Bla 1-Scinti 
hospital where an emerget re in any of its details ard to Carburet¢ 1-Zenit 
could be performed. Mor price, it stands between nearest It almost go vithout saving, that 
to his parents, they had t me [ tool equivalent production engine and a_ in-line air-cooled engine presents many 
off. The idea was to get the | to t Ford conversion with specification equal advantages in ird to the reduction of 


hospital in a hurry On undred 1 to those of the highest priced engine. parasitic resistance and propeller cfh 
from my destination things started It is quite light for this type of engine and ciency And these power-savings are of 
in. should be popular. The specifications are particular importance with lightplanes 


J J. j ] . 
(Concluded ¢ 52 is follows where there is no power to waste. 
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| Aeronautics A La Cow Pasture 


by WILLIAM L. HOPSON 


Being a detailed report—humorous no end, we must admit, but nevertheless detailed—of an old-time airman's impressions 


of the good old days of hayfield airmanship as compared to today's aeronautica. 


STOPPED in at Union Air Terminal 


Burbank one afternoon not long ago, 
1 as I went out through the swing- 
rs of a cool waiting room not un- 
railroad station a plane took off. 


is a big plane—a long bellied, silver 


of all metal construction and as 

a gI ound—and with two motors 

it full throttle it hurtled down the 
paved runway, slid into the air and 
ly grew into a tiny speck on the 
crowd thronging the fence in front 


room was about to turn 


y suddenly pointed 

ow winged monoplane 

ing down at a two hundred and fifty 

droning roar of its 

thousand horsepower motor filling the 
l 


circled the field to kill 


before the pilot cut the throttle and 
r ding at one hundred miles 

iT 

nel Rosi Turner had returned 


an afternoon jaunt in his Gilmore 


looking at the busy scene about me, 
nehow had to grin. I thought of an- 
Sunday afternoon one day eight years 
far up in Utah, and 
Waiting 


re in a little town 
rooms and 


i ~< ( 4 i ~ 
I irs and paved runways gave way to 
e cr vere transmuted into gawk- 
. rmers The trim low winged trans 
al Boeing transport with its two 
ndred horsepower air cooled mo- 
s changed into an oil spatte red, creaky, 
rsepower OX5 Standard. I found my- 


e front cockpit, my nostrils filled 


never t e forgotten smell of 

Behind me, holding my life in 

greasy pall of his two hands, was 

» at I 

I was it to thrill the crowd below 
ving walking exhibition 

~ levelled her off at seven hundred 

as k on the throttle a bit 

hold ¢ n the blast from the prop 

‘ “All right!” he 

1 above the scream of wind through 

ires 1 I stepped out into the ter 


e prop and made my way 


lge of the wing to the 


t a strut and wave 
at t nt-like figures below; not 
Ox5 3 Four feet below my 

eC eve | could Set the aileron 

1 to the limit and I knew 

Slim had tl tick all the way over in 
ing still kept dre p 

l gl hundred and sixty 
I irried k, went over the top of 


y motor, avoided 
( ust stacks and went out 
other tip; 
We always walked 





leadi spar to the 


XUM 


the leading edge, for this made it safe. It 
isn’t easy to fall off l 
gale slamming you into the wires; like a 
newspaper clings to the front of a speed- 
ing automobile. 

The landing-gear came 
down from the 
spreader bar was a comparatively casy mat- 


with an eighty mi 


next To slip 


edge of the wing to the 
ter, though that wooden prop spinning two 
feet from my back always gave me a tight 
feeling in the stomach. I used to imagine 
what would happen if my foot flicked out 
into its path. I got a pretty good idea one 
day several months later when I saw a 
drunk pilot fall into the prop he was try- 
ing to swing. It cut him all to hell. 


landing gear 


We didn’t do much on the 





Mr. Hopson, the subject of this picture, 
is just about to perform. 


Once in a while I locked my 
legs in among the 
down with the blast of the prop tearing 
savagely at my clothes and the struts cut- 
ting deep into the flesh, but not often 

I usually just went down from one wing 


as a rule. 


struts and hung head 


to the spreader bar, pulled myself across to 
the other wheel looking strangely out of 
place hanging in space, and up to the other 
wing. That was all. Only on special occa- 
sions did we fasten a couple of cables to 
center section bolts of the upper wing and 
thence to a belt around my waist, and then 
loop while 


spread 


I stood upright with arms out- 
Our price on that one was a hun 
dred dollars 

In those days airmen looked upon 


levils and we tried hard to 


were 


as reckless dare 





live to that reputation by scaring the 
daylights out of them. One of our favorite 
tricks was to stuff a dummy man filled with 
straw into the front cockpit when I went 
up to walk the wings Since peopl 
crowded around the ship at every oppor- 


tunity I usually had to wait at the other 


side of the field and «a up trom there 


After finishing my wing walking I'd climb 
back into the cockpit, we'd fly over the 
crowd and toss out “Elmer.’ 

We quit that stunt whe \ 
into hysterics one Sunday afternoon 





went 


S 


There was another one, too, and the last 


time we pulled that was up in Idaho. Three 
of us—Slim, myself, and Sam something- 
or-other, who'd cracked up his own ship 


and was just out of the hospital—left Salt 
Lake City early one Satur 
the Standard and that afterno« 
Slim had lived as a boy 


lay morning in 
n arrived in 
the town where 
In the 
lady, Granny 


town there lived a very, very old 
Winton by name, that Slim 
had known since he was a kid And while 
the three of us were eating supper in the 
hotel that night Slim got his big idea. 

Why not advertise that Granny Winton, 
ninety-two years old, was coming out t 
the field tomorrow to take her first air 
plane ride! 

Both Sam and I turned thumbs down on 
the idea. God knows it was bad enough to 
look people in the eye, blandly tell them 
that they were safer up in the ship than 
in their own car—when as a matter of fact 
all were taking their 
every time they went aloft in the 


lives in their hands 
rickety 
old crates of those times. But Slim was 
set on the idea. He went to see the old 
lady right after supper 

The crux of the 
hunted up the local printer, got 
up and print some handbills ann 
great event, 
night every window in tow! 
with the 
every citizen came out to see Granny do her 
stuff. 

At one o'clock Slim did his stunting At 
two o'clock Sam walked the wings At 
I went up and jumped out 


matter was 
him to open 
uncing the 
turned in that 


was plastere dl 


and when we 


announcement The next day 


three o'clock 
with a chute. And at four o’clock—Granny 
failed to show up! 


I 
When the crowd finally began to get im 
patient, Slim and the printer drove tn in the 


what th 
flying and I kept on 


latter’s car to sec trouble was 
Sam took over the 
selling tickets 

Half an hour later the printer came driv 
ing back with Granny bundled up in the 
\ black 
over her shoulders to 
ting chilled and tied down over her 


seat beside him shawl was spread 


keep her trom get 
head 
was a faded sun bonnet 
Slim had said, in rebutting our protests, 
that the venerable old lady was pretty spry 
for her age and now she got out of the car 
and walked over to the plane and was 
helped in Almost lifted in The crowd 
gathered around to ] 


joking 


ricd. Sam was sitting ind 


gawk 


at her; others appeared a bit wor 


rear cockpit with motor idling 
And then Sam did something that no 
careful pilot would think of doing: he got 
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out of the ship and went over 
bucket that hired a couple of ls 
on the promise of a 1 l 
Granny sat very small in the front pit, 1 


we'd 


Death! 


ing her bonneted head tl 
staring at all the 
Then it happene 
Her hand 
throttle in the front cockpit for 
the motor gay 
flew out from behind, and as Sam 
running and yelling the ship start 


d! 


must have 





bering a zigzag course off across the S 
ture. Women shrieked; kids yelle 
ran around like frig 
then, with wings wobbling dangerou 
plane left the ground! 
‘ = 


It zoomed sharply, half 
around on one wing. Some 
to cheer wildly but prom 
the safety of the cars again as 
headed for the crowd. He shot in bet 
two parked cars and kept right on g 

The plane cleared the crowd with f 
to spare, slid off on one wing and almos 
into the ground, wobbled into the air agai 
At that 
Standard came in for a landing, 
five and headed for the cars 
Amid a mad 
spectators it 
switch. 

With Granny apparently none th - 
for her wild ride, everybody 
crowded around. Up in the front 
Granny, her bonnet somewh 





instant the motor cut out. 17 


feet 
scramble on the part 


led P tng saail 
rolled to a stoy ( 


Spanish bomber in action. 


YUDDEN, blasting death is depicted in 
aa 


shaking convulsively as though 





ag ) : : 

— oe 4.9 he above rare action photograph of the 
“Poor old thing blazed one 1 o} ‘ ais 

lady belligerently and loud e1 | ‘ 


to hear. “It’s a good thing 


sh civil war. The loyalist bomber has 


ust dropped its load of bombs on a stra- 





matt Riis nek Din ink te tegic rebel positior rhat the airman’s aim 
gp a mg Ty a | ta gg is deadly is attest< 1 by the cloud or 
ws county ! a ae ; ; a aa smok¢ It was a direct hit. 


whether they could risk peoples 





And then Granny di 


Shrieking with laughter she tumbled ut of | De Havilland Dragonfly | 


the cockpit to the ground as we ma 
; y yet back; rolled over an ked , . ae . 
oe oe fell [HIS small British-built transport is de- 








both feet high into the air. Her skirt 





away to reveal a pair of scuffed and NS signed for airline operations in various 
awa) al a pai cuffed a ; poe ; 

Aving boots and gr titers ti British colonies. The Dragonfly is pow- 
g é greasy ID ra D r S ; s 5 L ; 
“ay , 4 i ea ., ered with two Gypsy Major engines of 130 

You—you oughta seen the look on tha 
drunk’s face when I dove the s! »» horsepower each. It’s a five passenger ship, 
whooped Slim ih aaa lt Seat has a cruising range of 900 miles and cruis- 

: and ( ot il S , 2 : 

— ing speed is 125 miles an hour. 





By this time 


taking it as a go 


again. 
wise and were 
themselves. 
What they didn’t know, though ; that 
Slim actually had inte r tl 
lady up. We’d taken lots of others, includ 
ing one old gentleman nin¢ 
But when he 


had mentione 


age “a ’ 
nothing doing! Instead, she’d 1 

one of her outfits to fool the 
Oh, yes, Slim had the extra 

cealed in the folds of |} Rinte 4 et 


got into the ship. Sam 
of examining the cal 


pit, hooked up the rudder bar 
throttle. 

But that was in an era long past 
living another nov ra sed 
planes and pilots and regulated fly But 
we’re fast emerging out of that one and 


entering still another 

The kind when friend wife will sit in 
the back of the cabin and give poor hubby 
hell for not holding out his hand when he 
shot around the corner of that thunderheac 





The Dragonfly takes a bow. 








° ° 

Spin Solution? 
are ] ould be seen fightin 
desperately to bring the gyrating airplan 
mut of the deadly, thrashing spin. Appar 
ently, his efforts were useless for, a few 
seconds lat rs turned their head 
1s the ship crashed in a shower of flyin 


metal and fire. 


EADING an account of 300 me 
gathered in a small room and watcl 
ing a plane into a tail-spin almost 
immediately above their heads, one’s min 
is apt to conjure a picture of a death 
chamber from which an escape would b 


nothing short of miraculous. 

Miraculous is the adjective which aero 
nautical engineers are ascribing to the most 
important new piece of scientific equipment 
in aircraft, designed to avert such calami- 
ties as related in the newspaper notice at 
the beginning of this article, and demon- 
strated at the recent Annual Engineering 
Conference of the National Advisory Com- 
mittee for Aeronautics. 

This “free-spinning” wind-tunnel of th¢ 
N. A. C. A. is expected to save not onl) 
the lives of passengers in planes but also 
of test-pilots who take risks in testing full- 
size model planes. Only recently James H. 
Collins, a test-pilot, lost his life and his 
successor narrowly avoided a similar fatc 
by taking to his parachute near Washing- 
ton a few weeks ago. 

The “free-spinning” wind tunnel is lo- 
cated at Langley Field, Virginia; is 15 feet 
in diameter and has a working height of 
27 feet. The wind-speed can be varied from 
15 to 50 feet a second. Scale models of 
any airplane may be put into a so-called 
“tail-spin” or even the more dangerous flat 
spin, and the controls automatically oper- 
ated in an effort to break the spin. 

The model plane is piloted by a clock 
work through all its operations. After a 
few minutes of spin the clockwork “pilot,” 
which is set in advance to send the model 
through its paces, suddenly shifts the rud 
der, and signals with a green light that 
is trying to pull out of the spin in th 
ordinary way the operator of a plane at- 
tempts to recover from a spin. In less than 
a minute the “pilot” signals agai 
this time with a tiny red light which indi 
cates that a dive is to be attempted. 

Simultaneously the elevators shift for 
the dive. The plane noses over and plung« S 
through the air to the bottom of the shait 
where it is caught in a net. 

The use of conventional wind-tunnels has 
revolutionized the shape and constructior 
of aircraft; this new type will add to the 
safety of planes. The vertical wind-tun 
nel differs from the horizontal type in that 
the air rushes upward, against the pull ot 
gravity and makes it possible to literall 
balance a small airplane on air. In this wa 
an observer can study as often as necessary 
the performance of the tmodel plane in 


situations. 


later, 





many difficult 

Both major and minute changes of de- 
sign can be in this tunnel and the 
engineer may be assured that the full-scale 
model of the same craft will perform in 
real flight substantially as his model does 
Government aeronautical scientists hope to 

(Concluded on page 64) 
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“Clear and Unlimited’ 


by SWANEE TAYLOR 


Our versatile commentator, in his highly interesting and entertaining manner, makes pertinent remarks concerning doers and 


HIS month’s chore, in case you are 
interested, is written high in The 
Detroit, which is as 
lonesome a place to 
tangle with  insur- 
gent Spanish influ- 
enza as you can find 
anywhere. Merciful 
heaven, what mis- 
fortune it is to be 
taken ill in a bleak 
hotel room! 

In my case, how- 
ever, an ocean of 
friendly warmth 
swept unexpectedly 
Our Commentator, into my. sick-room 

Swanee Taylor. : e 

with a bale of flow- 

Songbird of the South and 

ho happened to be tarrying 
Such a nice person, Kate Smith; 

consistently considerate of human mis- 
ry and loneliness. And the same goes for 
hat grand Irishman, Ted Collins, who 


Book-Cadillac, 


rs from The 
manager 


town, Ou 


takes care of her business affairs. 
One thing is certain. I shall forever- 
othing but A & P coffee to 
yW my appreciation of the sponsors who 
ike it possible for the dear Katherine 
» go about in the world spreading sun- 
hine and happiness in the high places and 
the low Besides, it’s mighty elegant 


c] 1 
re drink 


lrinking java 


News Beat... 
One of a columnist’s cherished preroga- 
toot his own horn over scoop- 
the world with a news item. Well, 
‘ll spare the horn blowing this time and 
I'll just break down and hand you the first 
list publishe prize winners in Berry 
Brothers’ Waco Contest which ran in the 
of Popular Aviation. Here 


ives 1s to 


Ictober issut 


Ist Prize $50 
B. E. Zeigler, 281 Barr Ave., Teaneck, 


2nd Prize $25 
Morris Jorgenson, Lisbon, North Dako- 
Prize $15 


O. Brown, 33 Academy Ave., 





4th Prize $5 
Bruce R. DeMerritt, Jr., 110 Wakefield 
ot Rochester, N. H 


$1 runners-up 


Elliott Parker, 16 Willard Ave., Mount 
ernon, N. 

Donald Yeat 165 Spring St., Glovers- 
le, N. ¥ 

V 


Id, 5645 S. Wells St., Chi- 


Thos. R. Parrott, 2700 Greenwood, 


Alvis A. Lee, Gen. Del., Hamlet, N. C 


H. A. Stovall, Box 351, Ralls, Tex. 


doings in aviation. 


Chas. Coder, 91 Clifton Pl., Jersey City, 
N. J. 

Ernest E. Miner, 9 Jefferson Ave., En- 
dicott, N. Y 

Archie Anderson, Falls Church, Va. 

Leslie Papier, 415 S. Darling St., An- 
gola, Ind 


Clutch Slipping??? 

A most noteworthy feature of the 
November annual meeting of the National 
Aeronautic Association, in Chicago, was 
one unmistakable sign that Cleveland’s 
mighty National Air Races Inc., is about 
to lose its greedy grip on the exhibition 
pilots of this country. 

The promoting brothers were all a-dither 
over the competition to come from a new 
organization called, National Air Shows; 
organized and managed by Ted Fordon 
and Bert Detroit. And I be- 
lieve it would have done your hearts good 
to have seen the “Races” brother, act bel- 
lowing that old call for “Co-operation!” 
after the “Shows” partners. Would you 
believe it, they 


grown, of 


want the Fordon-Brown 
outfit to open up their show and stick in 
some silly races?? 

Here is how the whole thing stands at 
the moment of writing. Ted Fordon and 
Bert Brown have corralled the country’s 
best acrobatic and exhibition pilots for 
their National Air Shows organization. 
(Those they haven't got already they'll 
have darn soon.) Which, plain to see, is 
going to be a large bitter pill for the 
Cleveland Races to swallow. Fordon- 
Brown 


have booked their shows pretty 


nearly solid for 1937, and at prices to the 
performers which make Cleveland’s pitiful 
wages look even stingier by comparison 
The boys now get a year’s good living, as 
a minimum guarantee, with every chance 
in the world to clean up $10,000 to $15,000 
for 9 months work. No longer will these 
sterling performers (the men who've car- 
ried the National Air Races from year to 
year), have to risk life and limb for a pit- 
tance while others reap the 
glories that go hand in hand with ruthless 
wealth and power behind the Air Races 
Corporation. Nor will it be required of 
these men to face starvation and/or an- 
nihilation so that the promoters can grab 
their fat percentages and build movie man- 
sions in movieland 


profits and 


The tough part of it all—from the 
Cleveland viewpoint—is that the National 
Air Races 1937 are going to be in a tight 
fix for air acts. Fordon-Brown are booked 
for the Cleveland dates and can’t be had 
for any price. Of course there'll be a few 
foreign pilots over here, but an air race 
audience can stand just so much low- 
power inverted flying—then it’s time to 
lose your lunch. 

From the racing standpoint this year's 
meet will be excruciatingly painful. I 
know already that there will be at least 
three Italian ships over here after that 
heavy money. Which means that we might 
just as well advertise them as the Euro- 
pean Air Races 1937 and let it go at that 
The prospect looks, indeed, pretty dull. 
And the ones to lose? 
public, of course 


Why the buying 
Who else ever loses 
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Some of the entertainers at the amateur night aviation ball and minstre! show held 


by the New York Aviator’s Post of the American Legion. 


LEFT TO RIGHT, front 


row: Samuel Taylor Moore, Publicity Director, N. ¥. Air Show; Mayor La Guardia of 


New York. 


REAR ROW: C. 8S. (Casey) Jones; Charlies Mathews; John Roonan; Ro- 


land O’Brien; George R. Kent; Col. George A, Vaughn; Swanee Taylor; John C. Doyte. 
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when lust for power, gold and glory comes 
on a scene? 

However, I’m straying from my point 
What I wanted to report is th 
of colossal gall put up pr: 
the noses of the N. A. 
everything else failed, including 
variations on the “Co-operation!” theme, 
the Fordon-Brown team received a blunt 
warning that unless they “Ce F 
by including some air races in their shows 





the N. A. A., would see to it that they 
were run out of town in each city blessed 
with an N. A. A. chapter. I give y 
word of honor the threat was made 

Sut, after all, it is to laugh. | n 


and Brown are far too up in the world 
for anything to come of 
reason being that Bert Bro 
many years District Chief of 
Secret Service 
versed in taking care of racketeers. And 
another excellent reason being the N. A. A. 
itself. This reputable organization is mac 





and is. th 








up, in the main, of mer who 
are deeply sincere and h eir ¢ 

forts to help the cause of a And 
I tell you, that vast membership will, at 








the first sign of skulldug 
their contest committee just 
neatly as the Air Races management evé 


tossed out a pilot or ne 


ery, toss ou 


t 
as quickly and 
" 





ing “Co-operation!” at the box offic 





Yes, the clutch—tentacles ?—is s ipping 
Although, the reason for this may be duc 
more to managerial smi ess } said 
pampered greed?, than t anv bloodless 


revolution on the part of the pilots 


Just Ducky .. 


Night flying ducks, believe it or not, are 
a new cause for concern by the Bureau and 


people using the airways in the Great 








Lakes district. There have already beet 
several instances where they have fl 
into ships and, strangely enough, have i1 
each instance struck the wit 1 wit 
very messy results to the pil r 
pilot). 

30th the Bureau and the fz rers 
are trying to develop a duck-catcher for 
windshields which will toss the carcass 


aside and save the pilot the expense of 


sending his face to the dry clear 
More on this later. 


Duckier Still . . . 


My comments in the past about air host- 
esses have earned me the unenviable statu 
of being unable to sip mj h al 
without wondering if arsenic 
Nonetheless, let me re- 


1 1 1 1 


another incident which bears 


air liner 
really is tasteless. 
count still 
out my contention that females have no 
place in the operation of air liners 

During the last autumnal migration 
wild fowl one of the west-bou 
out of Cleveland picked up 
left windshield. Of course the pilot gota 
face full of bloody duck along with a lot 
of glass slivvers which punctured his fea 


tures severely. So much so that he had 
to turn back to get medical attention 
Fortunately the little hostess of the sky 
didn’t feel the ship making the 
(Concluded on page 35 


turn so she 


ROSCOE TURNER, 


honors for his 


OLONEL 
has won all sorts of 
deeds in the ai is now received an award 


for his accomplishments on the air. 





The famed speed pilot, who is now the 


serial, Flying Time, has 
just received 1 behalf of the National 
Broadcasting Company, a scroll from 
Charles Horner, president of the National 
Aeronautical Association, “in recognition 
of the unique contribution to the advance- 
ment of American aviation through the me- 
dium of public education by radio with its 


star of the radi 





rime 
presented to 
annual banquet of the 
association 1 the Blackstone Hotel, 
Monday, November 30. A de- 
program and the remarks 
of the speakers was broadcast over the net- 


works of the National Broadcasting Com- 


program, “Flying 
The scroll Was 


Turner during the 
| 


Colonel 





Chicago, 
scription « { the 


pany. 

In accepting the scroll, Colonel Turner 
gave credit to William J. Murphy, well 
known young Chicago radio writer, who is 
author of the flying time scripts, and to 
les Herbuveaux of the 
staff, and Willis Cooper, 
writer, who orig- 


] 





two other men 
NBC productio1 
former NBC c 


inated the program two 


ntinuity 
years ago. 
Colonel Turner, 


1 assistance of Herbu- 


Murphy, according to 
receives the technica 
veaux in the preparation of all his scripts. 
Herbuveaux is not only an experienced ra- 
dio production man, but in addition is a 


flyer of long experience. 


Colonel Roscoe Turner Honored by N.B.C. 


who 








Making the presentation of the scroll to 
Roscoe Turner. 


Flying Time, starring Colonel Turner, is 
broadcast daily except Saturday and Sun- 
day over the NBC-Red network at 5:45 
p. m., CST., and is repeated for Western 
NBC listeners at 6:30 p. m., CST. 

The radio program to be thus honored 
by the aviation industry was broadcast for 
the first time June 24, 1935. A list of fifty 
or more famous pilots and other prominent 
figures of the 
peared as guests on Flying Time would al- 
aviation’s Hall of Fame 


flying world who have ap 


most constitute 








Merry Christmas at Rantoul in 1923 
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This is a reproduction of the tempting me 


served at the U. 8S. Army Technical 





School, Chanute Field, Rantoul, Il. 
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NATIONAL AIR BOARD 
S a VS— Unbiased Opinion to Further National Aeronautics 


Richard Aldworth 
A, Raymond Brooks 
Ray W. Brown 
Douglas Campbell 
Reed M. Chambers 


[. the Seventh Meeting of the Air 
Board, Daniel Sayre, of editorial 
fame, represented Mr. Van Dusen, 


is a welcome newcomer and added many 
thoughts to the discussion. 
\ letter from C. S. (Casey) 
ught the pleasing news that the recom- 
Air Board regarding 
the forthcoming trans-Atlantic contest had 
been transmitted to the Racing Committee 
of the National Aeronautic Association and 
were receiving careful consideration 
IS THE DEPARTMENT OF COMMERCE SLOWING 

DOWN A TRIFLE? 

is no more devoted body of men 
n the United States than the local aviation 
Department of Com- 
nerce, none cooperate 
vith constructors or operators. But of late 
it appears difficult and inordinately slow to 
secure rulings from Washington on such 


Jones 
} 


mendations of the 


There 


inspectors of the 


more anxious to 


minor matters as the installation of a new 
radio set in a recognized aircraft, and the 
paper work seems to be multiplying. 

Are the Washington offices of the Air 
Commerce Bureau understaffed in relation 
the increased volume of aviation activ- 
, or is it simply a growth of the bureau- 
an organization which hith- 


cratic spirit in 


Back in the good old days, this is the way engines were given a workout. 


Richard H. Depew, Jr. 
William C. Fleming 
Betty Huyler Gillies 
Randolph F. Hall 

C. S. (Casey) Jones 


MEMBERS OF THE BOARD 


Augustus Post 


C. T. Ludington 
J. S. McDonnell, Jr. 


Dean C. Smith 
Earl R. Southee 


D. W. Tomlinson 
William Van Dusen 
Grover Whalen 
E. Burke Wilford 
R. C. Wood (Paris) 


James B. Taylor, Jr. 


ALEXANDER KLEMIN, CHAIRMAN 


erto has been free from this terrible sin? 
The Air Board approached the subject ten- 
tatively and hesitatingly. 

SHOULD AN AIRSHIP SERVICE BE SUBSIDIZED? 

Representatives of the Department of 
Commerce, of the Navy Department and of 
the Business Advisory Council are busily 
considering plans for the subsidy of an air- 
ship service across the Atlantic. The sys- 
tem might be one closely resembling that 
provided for the merchant marine, with 
direct construction and operating sub- 
sidies based upon the differences between 
American and foreign costs 

The general plan would call for two 
dirigibles in regular trans-Atlantic service 
built and operated by Americans, but with 
schedules coordinated with those of Ger- 
many to provide frequent sailings in both 
directions. 

In any gathering of aeronautically 
minded men, it is apparently sufficient just 
to mention the word airship to stir up a 
heated argument, and the Seventh Meeting 
of the Air Board was no exception, with 
lunch, parliamentary rules, time and all 
other considerations totally disregarded, 
and heated remarks the fashion of the mo- 
ment: 


+ oe 
. 


a nl 


“Terrible accidents to the Shenandoah, 
Akron and Macon! Hasn't the airship a 
definite speed limitation far inferior to that 
of the airplane? The Airship is a splendid 
airplane carrier and one airship is worth 
Were 
not the regular trips of the Hindenburg a 
marvel ? 
compete with the airship in load carrying 
and non-stop operation across the ocean? 
Is not airship work always tied up with 
political consideration? A friend of mine 
gave a perfectly enthusiastic account of his 
trip across in the Hindenburg.’ 

Such arguments almost 
classical, and need no further detailing, but 
after they had calmed down the members 
of the Air Board arrived at very definite 
and well reasoned conclusions 

1. National para- 

mount consideration, and neglect of the 
airship with possibilities of oceanic 
warfare would be a tremendous mis- 
take. 
Before Americans operate airships in 
commercial service, they should make 
absolutely certain they know how and 
American personnel should be given 
ample training. 


three cruisers in long range scouting 


How can the seaplane possibly 


have become 


defense should be a 


nN 





This old-time photo shows Chanute field’s discarded 


Jennies serving as test stands for the old Liberty engines. 
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3. It is indeed possible that stratospher¢ 
airplanes may in the distant future 
render airships obsolete. In 


mediate future 





airships have the 


4. By all means subsidize. Surely aerial 
transportation is at least as worthy of 


help as the merchant marine. 


5. But heavier-than-air craft have never 
received a subsidy properly so-called 
and have a splendid record in transport 
work. What might not be done witl 
a million dollar seaplane? 

Therefore subsidize lighter-than-air, but 

in fairness give heavier-than-air é 


the same opportunities and help in 
to trans-Atlantic service 
HAVE WE ENOUGH AIRPLANES FOR 
NATIONAL DI 
At the Chicago meeting of the N. A. A 
Major General Oscar Westover, Chief 


FENSE? 


the Army Air Corps, speaking guarded] 
as befits his posiion, hinted at a scarcit 
of American airplanes by comparing 
own building program with that « 
foreign powers. Arthur S. Dudley the 


N. A. A. was more outspoken 
Now that the three 
bomber is here, the 


thousand mile rai 
United 
longer immune to aerial attack 
Mr. Dudley, 

“Our total airplane strength for 
1936, was 1,329. We will re 
the next year about 500 additional 
We hope to have a similar in 
by year.” 

“Let us see what forei 
doing,” he said. “As f 
the military air force of France will total 
4,400 craft; aircraft « 
war, total 5,000: Germany, 
1,790; Japan, 2,000 and Italy 
this does not tell the story 
is expending in a twelve-month $80,000,000 
in her own and American pl l 
tary aircraft and engines 

“Germany is building 2,000 new plane 
the fighters are armed wi 
millimeter cannons and six 
The bombers are 
one machine gun 
bombs.” 

Members of the ir 
the air defense situation was 





countries art 


nuary 





Russia, ready for 
2,800; Britain 
4 400 But 


Great Britain 





three twent 


machine guns 
allotted one cannon and 
1,000 pou 





and 
Board thought that 
satisfactory. It is perfectly true that 
hostile attacks 
overseas so that our forces may well be 
than those of Europea countr 
Nevertheless the Board came t this det 
nite conclusion. 
“Our total airplane 
1936, is not adequate 


would have te come trom 


less 


a 
There was no unanimity in regard to tl 
number of airplanes which we should have 
available. Three 
haps a parity with France 


thousand airplanes, per 


or Great Britai 


or something under parity, might be suff 
cient for our needs 
Another aspect of discussion was ‘ 


precise reason why we had such compara- 


tively few airplanes in service when our 
military and navy airplane budgets wer 
now so generous Is it because the process 


of designing and building an 
plane is so retarded by the px 
service that the interval between the con 
ception of a new design and the producti 
orders is something like 

Is it because our expenditures are higher 
for just the maintenance of the Air Cory 
as distinct from procurement of airct 


Are we relying on superiority of prototypes 
and a vast building program when war 
actually threatens? 
At the end of these 
the Chairman was 
General Westover 


exchanges of views, 


instructed to write to 

put these questions be- 

fore him and ask him to clarify the situa- 

tion 

ARE WE BEGINNING TO LAG BEHIND EUROPE ? 
Incidental to the 

ber of 


discussion on the num- 
for 
tense, was the question whether the U. S 


1 
I 


airplanes needed national de- 


wmiilite . atirt ‘ - 
military airy] were as good as those 


Europe. 
indeed felt at 


tic efforts now 


anes 


being built in Some uneasi- 
the 


being made 


now 
ness may be 


Jone 
dinarily energe 


extraor- 
in Europe. Rumors are current that thirty- 
five thousand men are being employed in a 
single German factory (probably a greater 
number than that employed in all the air- 
plane manufacturing concerns i 


try). 


1 this coun- 


Rumors are also 


bombers 


current of European 
over three hundred 
speed. At a joint meet- 
the A. S. M. E., I. Ae. S. and S. A. 
E., moving pictures were shown exhibiting 
the France, Great Britain 
and Italy. 


which have 
miles an hour in 


ing of 
laboratories of 


We have always nursed the notion that 
the equipment at Langley 
Field, Wright Field and elsewhere put us 
well ahead of anything in Europe. 
who 


experimental 


Anyone 
films would not be quite 
so certain of our superiority in experimen- 
tal research. 

Phe 


now 


saw these 


aeronautical research laboratories 


at the D. V. L. (Deutsche 
Versuchsanstalt fiir Luftfahrt) are really 


availabl 


overwhelming in their range and complete- 
ness. Italy has for the moment the only 


really practical supersonic wind tunnel in 


(Continued on page 56) 





ITALY'S AERIAL 





This Caproni 133 utility 





while 


this high-speed Fiat 


bomber’s three engines develop 


DEATH-DEALERS 








1,360 H.P. 





pursuit ship acts as protection. 
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Altitude and Your Health 


by GEORGE MACK McKEOWN 


Interesting facts relating to the effect of altitude upon the blood condition as determined by the noted physician Dr. 
Stanley G. Bandeen, who proves that air travel is "safe and healthful.” 


F you have diabetes, don’t be afraid to 
travel by air. Scientific research pro- 
claims “that present day flight levels 
entirely healthful, as well as invigorat- 
That was the conclusion of Dr. Stanley 


G. Bandeen, nationally recognized Louis- 


le, Kentucky, blood and gland specialist, 
slowing his recent returns from two trips 
metropolis city of the 

Eastern cities. Dr. 
indeen doesn’t have diabetes, not does he 
r from any similar ailment, but he had 
e blood tests while flying in airline sys- 
m ships to determine the effects of high 
iltitudes on the blood, thus clearing up the 
whether air travel is harmful 


those suffering blood diseases. 


from the 
Bluegrass State to 


plane 


IT€ 
] 
1d 


1estion ol 


For experimental purposes and all for 

sake of science and those people who 

about taking up a 

Doctor Bandeen 

his own blood which he 

id taken from himself on the two separate 
flights he made 


ive been hesitant 


ureer “in the clouds,” 


sed samples of 


Science has already proved, Doctor 
Bandeen explained, that blood in the human 
ly reacts to pressures just as a weather 
irometer does. During a storm period, 
vhen the barometric pressure is exceed- 
blood contains more milli- 
sugar than in clear weather. 
Such an event as a thunder-storm is known 

have raised the sugar content in a per- 
n’s blood as much as 45 milligrams. Such 
a change as this, made suddenly, might 
easily cause dizzy spells or a partial loss of 
equilibrium. 


gly low, the 
rams of 


Considering this, many people have been 
of the opinion that flying in airplanes at 
high altitudes would cause a decrease in 
oxygen content in their blood, thus bringing 
about physical ills and disorders 

The complete question seemed to be— 

Whether or not the barometric pressure 
high altitudes was sufficient to cause the 
lood to become deficient of proper oxygen 

id cause any undue physical stress, either 

hile in the air or afterward, to those al- 
ready suffering blood disorders ?” 


Doctor Bandeen pondered over the query 
r a long time, before he decided it was 
me to act. Many of his patients had re- 


signed 


igh many were 


travel, 
taking ad- 
features offered by 
One young man patient 


themselves to land even 


desirous of 


re of the many 


travel systems 
Doctor Bandeen’s went so far as to for- 


n air pilot for a large cor- 


tion, turning “thumbs down” to the 
itive off clieving all the while that 
an occupation would be certain to 
back the many anguishes of a diabetic 

it of years gone by. 
Doc tor Bands enisa booster of aviation, 
ig trips by air whenever the oppor- 
ty arises, and to see and hear these 





caused him no little concern. 
Finally he reasoned that the only way to 
answer these “beliefs” satisfactorily was to 
make trips by air, taking blood extractions 
along the routes at varying altitudes. 
American Airlines’ learning of 
his intentions, offered the assistance of their 
stewardesses, all of whom are registered 
nurses. This was a great relief to Bandeen, 
as he had anticipated a general “kick” from 
airline operators, thinking they might fear 
that the outcome would be “against” their 
form of transportation, causing a decrease 
But instead, they 


“beliefs” 


officials, 


in passenger business. 


worked side-by-side with him, ready and 


Stewardess Mabel Harmon makes a blood 
extraction from the arm of Dr. Bandeen, 
Louisville, Ky., blood specialist. 


eager to prove their mode of travel as 
harmless as any of the “streamline era.” 

The “blood saviour” decided to make two 
trips, making experiments on both so that 
a comparison could be made. He made his 
first extractions on a trip from Camden, 
New Jersey, to Louisville, via Washington, 
D. C. He drew first blood at the Camden 
airport, which is about sea- 
level. His vital fluid, as later tests showed, 
contained 76 milligrams of sugar. His next 
test, taken at 2,000 feet, one-half hour later, 
showed his blood contained 78 milligrams 
of sugar, while at the Washington airport, 
Bolling Field, has practically the 
same sea-level as Camden, his blood again 
registered 76 milligrams 

Two hours later, flying high above the 
beautiful Allegheny Mountains of Penn- 
sylvania at 6,000 feet, his blood milligrams 
increased to 90. The in 


situated at 


which 


rease was not 


startling, considering that the blood in some 
instances scales 30 milligrams in one-half 
hour after two teaspoonfuls of granulated 
sugar have been consumed. The next ex- 
traction was made at Bowman Field, Louis- 
ville, which is 540 feet above sea-level and 
this test showed his blood to contain 77 
milligrams of sugar. His second air trip 
was made from Louisville to Cleveland, 
Ohio, and the results of this trip were less 
startling than those of his initial “hypo- 
dermic hop.” 

These tests seem to give a satisfactory 
answer to the old question of air-pressure 
and altitude effect upon blood composition 
with particular reference to diabetic con- 
ditions. There have many articles 
published upon the danger of air travel in 
the case of diabetic patients but, so far as 


been 


known, these articles were based upon con- 
jecture rather than solid experimental evi- 
dence. 

If more such 
the research upon various human distress 
signals, it is to be believed that there would 
be less difficulty in getting people to try 
that “first ride”. 

Doctor Bandeen not only 


studies were made basic, 


“gave of his 
own blood,” but also made his own analy- 
sis in his modern laboratory, witnessed by 
a group of prominent blood specialists from 
all parts of the nation. During the entire 
procedure of each flight and four to six 
hours prior, Doctor Bandeen deprived him- 
self of food and drink, thus unfounding 
any claim that it was not the altitudes that 
brought about the milligram fluctuation. 

“My experiments seem to indicate that 
the thought of air travel being harmful to 
sufferers of blood diseases is wholly with- 
out basis,” the physician said. “Since the 
Bureau of Air Navigation, of the Depart- 
ment of Commerce, prohibits commercial 
air travel at higher than a 15,000-foot level, 
I would say that the present flight levels 
are entirely healthful, as well as invigor- 
ating.” 

“Chronic sufferers of diabetes and sim 
ilar ailments should be taught, through sci- 
entific research, that an airplane ride is no 
more harmful than a sojourn in a horse- 
drawn surrey,” exclaimed Doctor Bandeen 

When asked about his version, from a 
medical standpoint, of trans-oceanic flights, 
which require days in the air instead of 
hours and on which much flying is done at 
exceedingly high “tops,” he merely 
“Until the day of 
flying I will not make further tests as I 
those I 
conclusive enough to absolve not only our 


pro- 
claimed, stratospheric 


believe have just completed are 


national airline systems, but also 


those which span the Pacific and Atlantic 


present 


oceans. As far as blood conditions are con- 
certainly no cause for 


cerned there is 


alarm.” 
END 
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The French Air Meet Is | 
Exciting | 








! HE International Air Meet at 
Saint-Germain, one f the annt 
Fetes de Paris, was a beautiful 
demonstration of plain and fancy flying 





There were no high speed races 
gilded trophies, nor even any formatior 
flying, but superlative individua skill 
and daring at their best. 

Incidentally, if some of our race pr 
moters who think “py 
the only way to draw a crowd, 
have seen those 300,000 spectators 
(Pathé News estimate, J]BR, not ours 
massed about that field | 
been green with envy. Even allowin 
for the difference in the French tempera 
ment and the fact that there were 
regulations against any 1 1 
they might have picked up a few ideas 
about how to stage a financially success- 
ful show. 

In the first place, a demonstrati 
acrobatic flying can 
comparatively small area. Then, 





I 





sure the gate receipts, the canny I 
picked out a field in the middle i 
dense forest, which not only « 
trated the customers on the edges t 
field, but by the very nature 

hazard, added zest to the specta 11 
performance of the flyers. A 2000 t 
runway may be duck soup in the de 
open spaces, but dropping 600 sec 
down into the center 1 forest glade 


is a different story. 
It was not the time or the place 
amateurs. Only the most famous pilots 


of France were chosen to pit their 
against Milo Bu ’ U1 ] 
Mackey, who upheld the hon 


America. 

Against the cloud-flecked skv and to 
the symphony of roaring motors, whit 
ing struts and the whistl f tortured 
wires, the trim ships were put throug! 
every maneuver known to bird or 





while the perspiring thousands, over 
flowing the grandstands, clinging to the 
fences and perched in the surrounding 
tree tops alternately gasped and cheered 
3urcham, holder of the world’s record 
for upside-down flyin nd his s b 
nosed little Boeing came in for a lion's 
share of the applause Inverted loops, 
whip-stalls, power dives—right side up o1 
upside-down—it was all the same to the 
blue-eyed Californian Any stunt. the 
French aces had to offer, tl 
he repeated all of them again and again 


upside-down! 
An audible gasp swept through the 
, : 


stands every time the red Boeing flipped 
over, and shooting toward the field in an 


inverted power-dive, flashed across the 
airport with the p lot's head nlv a few 
feet off the ground And the 
stubby little ship 2 med _ straight up 
until the motor stalled, fell off into a 
vertical side-slip and swished in for a 
perfect landing, it was greeted by 
frenzied cheers, led by a queer piercing 
call over the loud-speakers, “peep-peep. 
peep-peep, peep-peep-peep, which seems 
(Concluded e 57) 





New Army Camera 





Here's the new Army camera. 


i Reay newest in aerial cameras, hailed as 
an innovation that will revolutionize 
aerial mapping technique, is being installed 
in the bomb bay of a twin-engine Martin 
bomber at Wright Field for test by the 
army to determine its military usefulness. 





Conceived by and built under direction of 
Lieut. O. S. Reading, with funds of the 
coast and geodetic survey of the depart- 
ment of commerce, the instrument is unique 
in that only one of the nine lenses takes 


pictures direct—the other eight lenses 





photograph “second-hand,” each through a 
polished steel mirror reflecting roughly one- 
eighth of the camera's horizon. 

One lens in the very center covers the 
terrain directly beneath the airplane. The 
other lenses are spaced at equal distanc« 
around the outsid 
paneled by the ei mirrors. The cone is 
like a deep socket, of w 
would be the eye. 


e of a cone, which is 






lich the center lens 


This arrangement permits placing th 
lens in one geometric plane, and the nine 
simultaneous exposures are all caught o1 
one piece of film, 24 inches square. When 
the perspective, or obliquity, is corrected i 
the special printer that has been built, the 
composite octagonal 35-square-inch phe to- 
graph may include 600 square miles, de- 
pending on altitud 

An essential feature is the automatic 
shutter tripping device. The operator, 
peering through the range finder, adjusts 
the speed of a belt passing fine lines across 
the lens. His purpose is to time the belt 
speed so the fine lines appear “glued” t 
the view below rhe rest is automatic, for 
the belt is connected to the shutter and 
trips it just as each photographed area is 


cleared 





| Handling a Light Seaplane | 


by MANLY MILLS 





N taking off from calm water, the sticl 


held in neutral du 
the take-off, but if t 
choppy, the stick is held back to keep the 


ring the first stage of 
he water is rough or 


I 


nose of the pontoons from “digging in.” 
The second stage begins when the ship 


limbs up on the steps of the pontoons and 


starts planing. If your motor is powerful 
enough, it will do this of its own accord 
But it may be that the drag of the pon- 
toons is too much for the motor, and you'll 


have to put the ship on the steps by pulling 
stick back until the pontoons are nosed 
) as far as they will go, then gently push- 
it forward, holding it there until the 
nose drops. When the ship starts planing, 
the stick is, of course, brought back to 


This new alumir sea-anchor assists 
seaplanes, 











neutral. The droy of the nose and in- 


pping 
creased speed will indi 


| 


icate when the shit 
is planing 

If the stick is held forward too long, thi 
plane will start rocking violently back and 
forth, or “porpoisin You should not try 
to stop this by mov the stick back and 
forth sharply simply bring it gently 
back to neutral and hold it there If you 
pull it back too quickly or too far, the ship 
may jump out of the water and strike with 

















a sharp splash that is not so comfortable 


and easy on the pontoons 

If the ship seems reluctant to get up on 
rocking it gently, 
never pulling the stick back much further 
than neutral Then again, working the 
slightly may help t 


the step, you might try 


ailerons or rudder 
break up any suction behind the stey 

A fact not genet gnized, t 
perfectly obvious, i 
start planing mi 
about two or three times the draft of the 


ys, 
hough 





seaplane wi 





h easier in shallow water, 
pontoons. As the ship runs over the sur 


face, the water by the ontor ps 





I 
can’t escape but “piles up” under the po: 
toons, lifting them up on the steps ever 
when other methods don’t work 
After the machine starts planing, there 
little to de except stecr a straight cours 
] + 


and let the ship gain enough speed to 
off the water. If tl 

glassy, the pontoons may have difficulty 
breaking away from the surface, in whic] 


ey ee . 
ave to pull vack on the stick 


e water 1s smooth a1 


case you Wl 
to bring the ship off. 

Take-offs are usually easier and quicker 
in water that is slightly choppy. The dai 
ger of stalling in a seaplane on account « 
a premature take-off is not so great | 
cause considerable speed is necessary t 
overcome the friction of the pontoons. 


Jed on 58) 
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Stress Analysis Made Painless 


, by as they may throw the load towards the meet at the neutral axis and in case this 
outer portion of the bolt. Fittings should can not be met, the eccentric force intro- 


RAOUL J. HOFFMAN have adequate protective cov ering. duces new loads on the structure and a new 


The loads imposed on a fitting can be stress analysis must be made 


obtained from the stress analysis, the di- The dimension of the cross-section of a 
Aeronautical Engineer and Designer rection and the angle of the forces from fitting is based on the unit stress, or the 
the general assembly drawing. To prevent force per unit area of surface, and the load 


ITTINGS are compact units employed eccentricities the lines of all forces should acting through the center of gravity of the 


for transferring stresses from one 
member to another, usually through 



























































































































































ssembly with bolts, pins, or rivets. — PROPERTIES o AIRPLANE MATERIAL~ 
. : -STRENGTH TO BE GUARANTEED BY MANUFACTURER - 
Directly welded parts in primary struc- : COMPRESSION 
] , ¢ < Mae ao oe ULT E | YIELD MoDuLUS] SHEAR MODULUS] WEIGHT 
ire do not constitute a fitting. Their de- MATERIAL PARALLEL] VerTiCAL] or pang NOTES 
en and manufacture involve a great deal SPEC. TENSILE] POINT or To To = | ELasnerry, 
time and labor, therefore, a thorough STRENGTH RUPTURE | STRENGTH) GRAIN | GRAIN |.) '" J CUFT 
wledge of loads, stresses, material, man- SPRUCE masture | 10,000 9400 | 750 | 5000 | 720 | 1.3 27 
acturing facilities available, manufactur- ASH a 16,000 14,800 | 1380 7000 ,1920 | 146 | 4 
ng methods and number of airplanes to be BIRCH w__| 17.000 15,500 | 1300 | 7300/1300 | 176 .-" 
‘ : a 
ilt will be extremely helpful. BALSA ” 4000 | | 3000 | 200 | 2200} 100 2.00 |""9 
;' . soil cicaiinidinil ina _— PLYWOOD-SpRuce,* 5600 ~ 1280 [7600 r4 | 27 [5Ptv-/se° 
| he ower the stre ngth weight ratio an BIRCH = ——Tia 200 - 2200 11600 2.25 142 SPL¥/90° 
st, the more efficient will be the fitting 7 
tained. A quick decision as to whether COM'L STEEL [Satz [42,000 | 27000 25,000 |65,000 28 490 
be welded, brazed, riveted, stamped, MILD CARBON | 1025 | 55,000 | 36,000 35,000 | 90,000 28 
rged, cast or bench-filed and how many CHROME-MOLY| 4130 | 95,000 | 60,000 60000 |140.000 29 
ts shall be used to make the fitting is 32 % NICKEL- H.T.| 2330 {125,000 |105,000 80.000 |175.000 29 
essary of a good designer. CHROME NICKEL-S~! | 3130 
aya age h thi ieee “ * ~1-2 | 3240 | 150,000]125,000 100.000 |190.000 29 
d surprisingly, though this experience CHROME MOUBDERUNLAISO ; 
s expected of a good designer, the novice 1623 |180,000 1150,000 115.000 |200.000 29 
is the one usually put to designing fittings CHR VANADIUM | 6130 
(shop or office). CHROME-NICKEL (18-8) eee re 
The U. S. Dept. of Commerce has pre- SOP SOLDER at — 
pared certain requirements for fittings a See - 
| on the present development of saf tn nn = ee and 8 — 
ised oO > prese evelo ent of sate 
I — ALUMINUM ALLOY 55,000 |30000 30000 |75,000 ~ 10 175 
sign. It requires that they should be de- 
gned to carry loads 20 percent. in excess COPPER SARES 50.000 125,000 30.000 - 7 550 
the loads in the members to which they BRONZE (ToBin) 120,000! 75,0 35,000 | 70,000] ~ 12 567 | Foraceo 
conne cted, or that receive their critical BRASS nsec hRouco 70,000] 45,000 36,000 13 524 
ids. In fittings made up of several parts WELDING Wnon” 30.000 30,000 anne 
velded together, proper allowance for the BRAZING 20.000 
ffects of welding must be made. GLUE _arwevae ~ to 2000 re 
; " CASEIN: 4000 3000 Pac: 
Spec ~ > s} » take > Pressure 
— _ vould be taken of forces ae 580 sa000T ce = 
ntroduced by the attachments of fittings to RUBBER 1100 a ae 54 
e structure and, if possible, eliminate ec- MOET GUAT ch ARGUE GPELIFICANUME CONPORDEE TO ARIAT ame MAT STANDARDS 
entricity of loads, torsional and bending MOTE: THE LAST TWO FIGURES IN THE SAE STEE NE MEANS Cam gon COnTENTs 





< ~ IM 1025 ~25 MEANS .25% CARBON ~ 
stresses. A strength test may be required 
ises where stress analysis methods ap- 
ir inadequate 

Only aircraft bolts should be used in the eliRIBIT 
primary structure and the allowable bearing 
ud assumed for the threaded portion of a ie 
shall not exceed 25 percent. of the 16 
ear strength of the bolt. Eyebolts sub- 
ted to bending shall have a radius of at 
ist a quarter of the diameter of the 

ink, between the head and the shank. 


—~ OIMENSIONS FOR LUGS~ 
~ FoR mito STEEL ~ 


7/32 | ‘You 





he minimum size of tie-rods in a pri- 
lary structure is No. 13 (.072”). Fittings 











ittached to cables or wires up to and in- ~TIE-RODS~ 
luding the 3400-pound size shall have at AWIRE+No of THO P 6-40 10~32 [28 | Se 24 te ~24 aS 20 | Y2~20 
ist the same rated strength as the wires RATED Re Re emo rin tS 1000 2100 3400 | 6ic0 | 8000 i 500 _[ 15,500 
hI 
Ca ICS, 





razing and spotwelding are not per- ~STRENGTH of HARD WIRE for AIRCRAFT ~ 
ail ‘ 1h] . ¢ s 4 
ed on assemblies constituting parts of BKS GAUGE NUMBERS is] ta uu 10 9 s .d © }__—_4 
primary structure, except in certain BREAKING STRENGTH i100 _[ 1300 [1600 [2000/2450] 3000 [3600 | sae 5450 | 6650 | 
ie page te i gy DESIGN STRENGTH-WiRE wanTenmanar | 950 | 1150 | 1400 [1650/2100/ 2550) 3100 4700 [5750 


s, such as attaching pin-plates - 
as 4 P . piates to in EXAMPLE: | SBEARING(COMPRESSION) TENSION TEN SION(WELD) SHEAR (DOUBLE) 
e the bearing value ot lugs. 


The use of wood screws is prohibited t (4 zCE HL 
r carrying structural loads. Bolts smaller 3 4 Anca = Yan ¥e-.03i25 aes AREA=15*.125*0937 AREA- sae 


















































” 7. 
in the 44”-28 size should not be used to “ STRENGTH wwe STRENGTH = STRENGTHs 
in wood in the rimary structure, and sm conns* _ Sx55 — long “d “O88 S01 
it n the J ary structure, an coos =2812 = 23437 LBS =-2811 LBs “3 Les 


ise of hollow bolts should be avoided MATERIAL! IO2S 
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section. Uniformly distributed stress is 
found as follows: 
Stress in lbs./sq. in, Load/Area of 





section in sq. in. 

The three basic stresses characteristi 
materials are, tension, compression (1 
ing), and shear. There is m 
in one direction possible; usu: 
terial fails in shear. The denomination of 
the stresses indicates th | 
load in regard to the cross-sectional area 

A tabulation of the strength properties 
of material used in aircraft design is 





= 


shown accompanying this article; 
the most part based on mate ; 
to Army and Navy Specifi 
given solely for the information to the de 
signer as to what can be expected from ma 
terial of a quality satisfactory for uss 
aircraft constructions. 

A main property of material constitutes 
the elastic limit, which is the limit of 
stress within which the deformation cot 
pletely disappears after removal of 
stress, then we have the commercial elastic 
limit or yield point where sudden and large 
increase of deformation (elongation) 








curs without increase of stress 
The modulus of elasticity indicates — 








load necessary to elongate a bar of the Head-on view of the Douglas DC-3 showing the details of the Venturi type housings 


material to twice its length assuming it has 
the same deformation qualities as it has 
within its elastic limits The modulus 
elasticity, denoted by the letter “E,” is 
in calculation of deformati 


adel before we went to press with this 
“' issue, a New Douglas DC-3 belonging 
United Air Lines, made its first appear- 





and loads possible on struts ance at the Municipal Airport, Chicago 
A numerical example shown on the art This latest Douglas carries 21-passen- 
. th; euviis - : ‘ 
will demonstrat the applicati gers and a cre € three. She is first of 
strength estimate of a fitting All cal 


lations are based on the cross-secti 
area, and in case there are rivets, 
bolts used, the area considered is 
contact area of the cy 
the diameter of the closely 
the width of the material in conta 
often a large tolerance used for mass pr 
duction reduces the contact area cons 
ably. 

When designing fittings additional cl 
acteristic details have to be considered. su 





as, resonance to vibration, quick repla 
ment if repair is required, preventi 
moisture collection, electrolytic actio1 f ee, 
or . . seorereeretlin 
differing materials, prevention of parts 





in disassembling, and, if possible, e1 
within the structure to reduce air resist 
Templates made of cardboard or sh 


on the motor nacelles. 


30 such liners to be purchased by United 
and its gigantic size can be seen below. 

The DC-3 carries two 1,000 h.p. engines 
enclosed in a new Venturi type cowl and 
shows a top speed of 212 m.p.h. She cruises 
at 194 m.p.h. at 75-percent throttle. 





The side elevation of the Douglas DC-3 shows the same general layout as the DC-2. 








metal, clay models, or fittings mad 
uloid to be tested in polari zed light 


the designer as well as the experimenter 
Improve the efficiency of a fitting 5a . 

In a_ following issue we will show \ ARKING the formal opening of the 

F g \ will W . 

sketches of fittings showi ipplicatior f ™ new Stearman-Hammond Aircratt 
watines manufacturing facilities. cketches Corporation factory, South San Francisco, 
1 +tti ‘é | ; California, an open-house was held by the 
of good fittings and sketches of fittings Al Ma, an Of I 1 Dy 
et = company on Sunday November 22. Over 
which have failed in service any on ounday - ~~ 


It has been the habit, ever since the in ; 2 Mg Hd 
ind the factory's facilities. 


500 called to inspect the new building 


ception of aviation to skimp on the fittings = 
I Over 25,000 square feet are devoted to 
and then to give an unnecessary amount of ge . : 

: . assembly line, store-room, heating plant, 
attention to the design of the major n ge = , i a : 
| _" epl ] , paint rooms, et Che executive offices are 

ers of the airplane n short, we fr \ ' 

I : ; housed in a one-story extremely modern 
quently encountered conditions where building that fronts the entire width of the 
connections and fittings were s that factory which includes offices for execu 
they could not even appr t strengtl tives and subordinates, designing and en- 
ofthe members that the nnected and, gineering departments 
therefore, a total failure took plac It is The factory is admirably located for 
my purpose to show how necessary such transportation facilities and climate as 
fittings are and how they can be mput well as for metri politan sources, for raw 


| Production Started on Hammond "Y's" | 





materials and equipment. It is about 11 


miles south of San Francisco on U. § 
Highway 101 
of the San Francisco Municipal Airport, 
which is the dispatching point for coast 


it one-half a mile nort! 


wise as well as transcontinental airlines, 
and being prepared as the home base for 
the Pan-American Trans-Pacific Lines 
Operations are already started. Small 
parts are being made and heavy equip- 


1 


ment is gradually being set into place. Ih 


the latter category are, head-treating fur 





naces, compressors and other heavy equi 
ment Delivery of engines is alread 
started, and it is expected the first ship 
will be completed within a month—and that 
ships for public purchase should be avail- 





able sometime after the first of March. 
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Estimating the Velocity of Planes 


by WILLIS L. NYE 


The author gives a simple method of estimating the velocity of airplanes that requires only a knowledge of elementary 


horizontal ve 


in hypothetical airplane 


ND can be 


peed the better 


ocity in miles per hour 
design is the 
etermining the performance 
itegories. 
mplicated in the close 
he horizontal speed at sea- 
enumerated 
rmine the speed at sea-level 
I altitude is considered at 
speed at any other altitude 
give an approximate 
s with consideration 
the 
rizontal speed may be de- 
condition of flight where the 
ne of its forms, parasitic, 


ng cc 


nethods here are 


way 
for the 


alr. 


tion, interference, and 

at the bedrock minimum. 
on is satished, the pro- 
maximum. The H.P. 

propeller is at 

cy and the [ 


t the 
he best ratio of 
es toa high value enabling 
rate estimate of speed, the 


ncy must be accounted and 


t estimate. The curve 
‘igure 1 has been developed by 
l of the U. S. Navy. It 


general efficic ncy curve for 
deter- 
experimental propeller 


is curve has been 


est maximum velocity of the 
here the ratio of the 

le to the thrust H.P. re- 

evel flight is at maximum. 
conditions propeller effi- 

vary from 75 percent to 85 


case should the tip speed 
per seco! d | se\ ond thi Ss 


i serious drop in the V/ND 


can be 
good performance by the 
timating the V/ND 
plane should be 
, the revolutions 
the 

ND, V 


is the 


diameter chosen 


diameter in 
stands for 
f.p.s., N revs 
feet. 
per ltormance 


aximum 


per 
diameter in 
the 


horizontal 


found first. This is 
determine the best pro- 
ippesed airplane design. 


ds like placing the cart be- 


ne, however, a propeller 
so determined that a high 
The 
the V/ND 


achieved 


s propeller will not be the 
meter for anything ex- 
It will be less efficient 


the best all round per- 


assumed as being about 80 percent in most 
calculations. Some formulas for speed re- 
quire the propeller efficiency be included. 
Others delete that There are four 
commonly accepted ways of estimating the 
high speed the 
quantity 
tion 

The method developed by Mr. Edward P. 
Warner, author of the publications, 
“AERODYNAMICS” and the “AVIA- 
TION HANDBOOK,” is as _ follows. 
This formula makes “K” value 
multiplied by the root of the total 
engine power, divided by the wing area in 
square feet. In mathematical 
usually thus: 


tactor 


which is 
in airplane 


most important 
performance estima- 


use of a 
cube 


form it is 


given 


EFFICIENCY 





Jo 402 $2 .€0 Jo SO fo wo 11/0 +20 
UND RATIO 
Fig. 1. Graph. 

8 

K V Power or K Power to Surface 
Area 

The factor “K” is a coefficient deter- 

mined experimentally for a number of 


planes of known performance. It is based 
on the ratio of several quantities of profile, 
induced, parasitic, and interference drag to 
the total wing area. 

the following table the 
value for a number of 


Mr. E. P. Warner is 


By reference to 
established “K” 
planes estimated by 


mathematics. It is notable for its simplicity. 
knowledge of estimating the The propeller efficiency should always be 


175.9 
K = 1.279 | 225.000 
1279 
9710 
8953 


For the Northrop Gamma the K_ value 
can be determined as 175.9 or 176. When 
the speed, the area and the H.P. are known, 
the K value To find the 


can be estimated 


cube root refer to a handbook of mathe 
matical tables 

The formula promulgated by Lt. W. S 

Nich] makes use of the stalling speed of 
the plane as the basis and the propeller 
efficiency. This formula will be very ac 
curate in the estimation of the high speed. 

- y Vm K 

xX Nm ed 
D VS 
M V4, 
Vs X 
HP 

Vm: Maximum speed 

Vs: Stalling speed 

L/D: Maximum Overall Lift to Drag 
Ratio. 

Nm: Maximum propeller efficiency 

K: 10.2 

Average Value of K 

L : 

x Nm 19 to 20 

D 

The exponent % is the same as taking 
the cube root of the quantity. The answer 
to the formula above will be the ratio of 
the high speed to the stalling speed. It 


is essential to estimate the stalling speed in 


using this formula first, and then to multi 


ply the stalling speed by the answer to the 


given. By referring to this table, the de- formula above This will be the high 

termination of the “K” value of a contem- speed . - 1977 

plated design may be determined. In using Stalling Speed: 19.77 

the power in this formula this is the power /“ 

developed by the engine at sea level. The 4 ; 

“K” value for a number of modern planes : 

is here given. CLmax 

TABLE I 
Plane Vmax W/S P/S K 

Curtiss Army Racer...... jectnuaan 224 15.16 3.31 150 
TA ee” 2. coi Guee weeeesckeeweues 192 14.82 2.66 138 
eS eon a 246 19.10 4.36 150 
Ce EE ba i cekinnnncnwikxeneunsedeees 264 4.20 164 
Op EE ae Pon eenee sne eee 261 22.80 5.65 147 
i IND ig acc ce aeisea sia wa eee 308 28.20 7.57 157 
RN SEE oc oon ps ccckad<scewneeaneraeas 307 24.60 7.08 159 
err reer errr 408 40.70 18.30 154 
eS Ee ne rer er are 268 22.15 4.7 160 
Seen Se wisn cueeiecceownn cent 294 8.34 145 
EY SL oo cea dneenans Men ES ws 277 5.01 161 
ee EE ee ee pe nr er ae 145 12.30 8.3 151 
PEE Sc sank He kaKeee ce NG aemarabeee na 185 17.80 1.85 147 
RPE: aa boroebhs eckhaanenesdaveeseeneeneeaes 200 18.70 11.50 161 


W: Weight S: 
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The stalling speed may be figured by the 
above formula. 

Another method of estimating the speed 
is to compute the same on a basis of the 
wing and the power loading. This has 
been given in Popular AVIATION 
times. 


several 


TABLE II 
P/S 
(Cube root of 


Wing Power Loading) Possible Speed 


DR Mewiartsiiveukwoncd 195 
DP chesravewscceee eee 
er ree . 242 
Mautecwkneseteanon 260 
Wy dec eev.cedeene 270 
Re aie thie den ceuke .280 
ie) toucciiocd cana eaaiee 285 
o pakweperate ees .290 
De cna ckne pattee wie 303 
The above curve for the speeds figures 


approximately a straight line when plotted 
against the logarithmic scale of the cube 
root of the wing loading. The logarithmic 
scale is on the vertical side of the graph 
and the speed is on the lower edge of the 
graph graduated in ten mile per hour divi- 
sions. 

The logarithmic divisions can be laid out 
by taking the major divisions on the sli 
rule and marking the same proportions on 
the vertical edge of the graph. The speeds 
of known approved plan 
are plotted and an 
drawn through the 
is fairly accurate for 
tion as to what the high speed will be 

To figure the speed at altitude find the 
density value of the air to that at sea level 
The speed at the desired altitude will be 


1 


performances 
average straight line 
center. This 
a rapid determina- 


method 


ae , 

~7/ density times that of sea level, provided 

the H.P. remains the same. However the 

H.P. drops as the altitude 
TABLE III 


is increased 


Engine 
Power 
Constant 
Density in % Altitude Revs 
OP iswiseceses 2000 95% 
ere 4000 87% 
Paik ckers cence 80 % 
_ SARs 8000 75% 
Serre .10000 68% 
eee 12000 62% 
Nee 58% 
To find speed at any altitude uss 


/p 
formula KY/ : 
r § 


Take the correspond- 


ing engine power equivalent for the alti- 


tude. Take the answer to the above and 

multiply by the reciprecal of density or 
I 

2 . ~ 

V/ density 


The latest and the best way of figuring 
the high speed has been recently published 
by the N.A.C.A. This method makes use 
of the ratio of the value of the 


wing 


parasitic 
loading per square foot of area to 
the effective thrust H.P. loading. By fig 
uring this ratio the speed may b 
ably and quickly estimated 

For the benefit of the lightplane fan, the 
tables of cube roots of decimals are here 

(Concluded mm page OU 


€ reason- 





A Few Gas Model Snapshots at Random 








The modified Cavalier of Fred Willis takes to the Air. 


N these wintry days it does one good 
to look back to the pleasures of the 
good old summer time, particularly when 
we reflect on the gas model activity of last 
fall and summer 
The large picture at the top shows the 
beginning of a fine flight, the take-off of 
the modified Cavalier owned by Fred Wil- 
lis of the Club, Newark, N. J. 
History doth not say just what took piace 
after start. It is 


Kresge 
immediately this fine 
powered with a Brown, Jr., engine. 

And then we have our friend Paul W. 
Lindberg, Chicago, starting a fine flight 
with his standard Rearwin job. The atti- 
Paul gain him an en- 
trance in any ballet as a springtime classi- 


tude shows would 


cal dancer. But just the same the Rearwin 
flies and flies after its personally escorted 


takeoff. 





Paul Lindberg filles his famous Rearwin. 





Building Models 


for the Market 








AVE you ever built model airplanes for 
profit ? 

It is simple for the experienced model 
builder. Although the modelist will not 
become rich over night, it provides a fairly 
good source of income for pocket money or 
for carrying out your own model activities. 

rhe most important thing to remember 
1 making planes to sell is, that you must 


1 


make what the customer wants, not what 
it is interesting to build. To the model 
builder, nothing can surpass a well con- 


structed endurance plane, but to the aver- 
age person the endurance plane looks like 
nothing more than a collection of discon- 
I know from experience that 
mantel 


nected parts. 
the models a man buys for his 
wouldn't stand the ghost of a chance in a 
model airplane contest. Most customers 
want something that looks good in their 
home 

The then would seem the 


scale model 


choice of the customer. The Lockheed 
ships, the Boeing Air Liner, Douglas 
Monoplanes, and most World War planes 
are good ones to build. The modern ships 
owe their popularity to the great beauty of 
their streamlines while the Wartime planes 
are usually colorful and rich in detail. 

Right here I want to warn about using 
too much detail. When I first started 
building models, I put as many details on 
the planes as possible. A machine gun had 
to have sights, trigger, and all the trim- 
mings. Ditto the rest of the ship. When 
the ship was completed, it looked like a 
complete mess, and the beauty of the con- 
struction was ruined by cluttering it all 
up. It is difficult to tell how far to go with 
detail. Let me show an example: 

A model builder in Toledo made a nice 
model of a popular transport plane and 
even went so far as to put pistons in the 

(Concluded on page 68) 
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+} 
easonable | 
The chassis 
equisite t 
Model T” Ford 
in acr Si¢ 
( vith semi-« 
gear transmissio1 
the reconstru 
chassis should be 
The drawings 
f this sle 
s of Port 
entire S¢ s 
( nprehe s 
Is can ft 
The plan ; 
ction of the ; 


he prospective 


1 will be 


has presented a most 
useful home- 
nstruction scrics of 


o » }. . 
wing ws the mtroduc- 


> northern states 


river will find the 


of tie best 


baying in- 


both 


i 


ever made 





pleasure. 





l miles an hour! 


hrilling speed is attainable 


novel ice vehicle described 
and the building of it is 

scope of the pocket-book 
the home mechanic with 


kshop facilities 


ght car” is the chief 
old 
it can be converted 
is not recommended. A 





Sonstruction. An 


springs and sliding 
lends itself more readily 
motor of the 


in good condition. 


ction. The 


and a complete descrip- 
given in succeeding 
AVIATION and will cover 
of operations in a most 
nner. Anyone handy with 
show the 
-sled in a general way. 


elevations con- 
1eT¢ 
builder will be intrigued by 


As he 





e sheer nove of the craft. goes 
the indi | points of construction 
ill be ir essed with the practicability, 

nplicity, ar safety element of the ve- 

c 

The outstanding features are: the radical 


Meet 


hich makes the 


high speed 
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A Ford Powered Aero-Sled 


by DICK COLE 
PART | 





Here's the Aero-Sled that presents a good appearance in addition to having a good 


performance, an 


unusual combination in the majority of home-built winter wind 


wagons, 


with the minimum the 
»f the propeller drive by multiple 
with the 


possible 
simplicity 
V belts from a pulley 
motor fly-wheel; the 
quickly brings the sled from breath-taking 


power ; 


integral 
aero-brake which 
speed down to 30-35 miles an hour, after 
which the friction brake is effective; the 
simple tubular radiator around the nose. 
Other come to light 
later 

A second 


construction of 


novel features will 


sheet of drawings 
the frame. 
may wonder why the original auto frame 
The fact 
of the matter is that the original car frame 


covers the 


chassis One 


is not used in the reconstruction. 


is needlessly heavy for the aero-sled; it is 
too short to permit effective streamlining ; 
the usual “hump” over the rear axle would 
interfere brake; the frame 
cross-members would interfere when turn- 


with the aero 
ing the motor about with the fly-wheel end 


to the front of the chassis. So, all in all, 





Mr. Cole, author of this article, at work in his unusually complete and well 


arranged home workshop. 


it is easier and more workmanlike to build 
up a new chassis frame 

The main rails are laminated from thre« 
lengths of clear spruce or ash: 54” x 4” x 
144”. Strips of 18 or 20 gauge 
are placed between the layers of wood, and 
the whole is glued up with water-proof 
glue, and nailed together with 2” 
at 3” intervals. 

These wood 


sheet iron 


staggered 
metal laminated rails 
have amazing strength for their weight, 
and will not develop a sag with age. The 
cross-members of the frame, the end posts, 
and the motor bed rails are of 2” x 4” clear 
pine stock. Angle-plates and brackets con- 
tribute added strength where needed. 

Obviously, few fixed dimensions can be 
given, as these vary slightly according to 
the original auto chassis used. The width 
of the frame must be the same as the width 
between the original front springs, and the 
motor cradle must be made to conform to 
the supports of the particular motor used 
The bulkheads, and the 
backs can be built up true to the given 
dimensions. 

A drawing in perspective shows the gen- 
eral assembly of the built-up frame. The 
builder can readily this frame 
work covered sheet metal, 
iron or aluminum. Or it might 
covered with strong muslin and be treated 
with airplane dope. The top of the motor 
hood is removable to give ready access to 
the motor. 

In the third drawing, we take up the con- 
struction of the runners, axles, and fric 
tion brakes. The body of the runners is of 
white maple the same thickness as_ the 
spokes of the original auto wheels, from 
1%” to 2”. The four runners can be band- 
sawed from a board of correct thickness 
6” x 120”. The semi-circular top-piece is 
cut separately and held with a 3/16” iron 
band and lag-screws 

And so, in our next issue, we will start 
the series of drawings and the full descrip- 
tion of the construction. The Aero-Sled 
is easy to build, but it should be built care- 
fully and with full attention to detail. 

(To be continued next month) 
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Model Gasoline Motor Notes 


by 
JOSEPH A. NEIGEL 


Pioneer gas model designer 


and builder 


HE aspiring Gas Model Builder usual 
comes to the question of what kind 
a motor will suit his needs best. Of course, 
many model builders are influenced by see- 
ing one type of motor running or 
verse, not seeing the motor in action 





This, however, should not bear too much 
on the final choice, as most motors now on 
the market will run according to the manu 
facturer’s claim, providing that the in 
structions of the manufacturer are strictly 
followed. 

The first consideration in the purchase 
of a motor should be the use to whi 
will be put. Generally, this is determined 








by the size of the model 1ich the motor 


will fly—that is to say, the wing loading of 
the model. 

For the small model of from 3 to 7 foot, 
weighing from 2 to 4 pounds, the Bab 
Cyclone motor will prove satisfactory. This 





motor comes ready to run for $15.75. For 
models from 6 to 12 foot and weighing 
from 5 to 7 pounds there are numerous m« 

tors available. The Hurlemen Aristocrat, 
Brown Junior and Tlush Super Ace, cost 
ing $21.50, are the most popular. 

The new Gwin Motor, selling for $17.50 
for the ready to run motor and $9.85 for 
the machined parts, which, by the way, un 
like some of the motor kits now on the 
market, can be put together in about 
hour to make a motor that will run as well 
as the finished factory motor is also gain 
ing in popularity. 

For the larger models from 12 foot up 
and from 6 to 12 pounds the Forster Broth- 
ers’ Motor, selling for $17.50, is the best 


choice. Please remember that 


these sizes 





Elbert Weather’s realistic gas model of the Aeronca lightplane which is a highly 
desirable type for gasoline propulsion. 


are only suggestions. Many models of 10 
to 15 foot wing spread have been flown 
with Baby Cyclone Motors and small mod- 
els of 200 to 300 sq. inches have been pow- 
ered with the Brown Junior Motor 

However, this is going to extremes and, 
although such experiments are to be en- 
couraged, successful flights are a matter of 
luck, which is usually absent in the begin- 
ner’s case. It is better for the gas model 
beginner to stick to the more conventional 
sizes which assure him of more successful 
flights. 

For the average contest model a motor 
should be bought which will fly the model 
well but still have a slight bit of power in 
reserve. The type of model will also have 
some effect on the motor. Models of a 
streamline design such as the Cavalier will 
fly well on less power than a model of the 
same size and weight but of a less stream 
line design. 

The Baby Cyclone Motor features a ro- 
tary valve instead of the venturi tube used 
on most model gas motors. The rotary 
valve consists of a hollow crankshaft with 
a mixing valve on the under side of the 





Members of the Kresge Aero Club assembling their gas models in preparation for 


flights at the 


1936 Nationals. 


bearing end of the case. The case is a die 
casting, cylinder of cast iron, as is the pis- 
ton, and the cooling fins and head are of 
aluminum. The Cyclone comes ready to 
run, mounted with a tank, coil and con- 
denser along with a can of oil and instruc- 
tions for its running for $15.75 postpaid. 

The Brown Junior Motor now on the 
market is an improved model of the orig- 
inal Brown Junior which will be remem 
bered as the first model to be used in a 
model for contest purposes. 

The Brown Junior is of % inch bore by 
1 inch stroke and is one of the cleanest 
motors on the market. The cylinder, pis- 
ton, rod and shaft are of steel, while the 
case is a die casting which, although ex 
tremely clean, is not the strongest way of 
making the part which absorbs the brunt 
of the inevitable crashes. 

The Brown Junior comes ready to run, 
mounted on hardwood skids with coil, con- 
denser, and is wired for bench testing. The 
motor is shipped in a wooden box with a 
can of recommended oil and a very detailed 
instruction book postpaid for $21.50. The 
Brown Junior has earned the reputation of 
being a dependable model motor. 

The Hurlemen Aristocrat is an improved 
model of the first motor used by Maxwell 
B. Bassett in his early record breaking 
flights. The features of this motor are 
similar to the Brown Junior, excepting for 
a sand cast crankcase which is much 
stronger than the die casting type used by 
many other model motor manufacturers. 
This motor seems to have a little more 
power than the Brown, but does not run as 
long on the same amount of gas. Like the 
Brown, it comes postpaid with all acces 
sories for $21.50 

The Tlush Super Ace, made by the well 
known Tlush Brothers of Lyndhurst, New 
Jersey, is a custom built job. Each motor 
is made under the watchful eye of Charles 
Tlush, who built several dozen different 
styles of motors before finally settling on 
his present design. The Tlush, like the 
Hurlemen, makes use of a strong sand cast 

(Concluded on page 70) 
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» Building a Consolidated PB-2A 


: by 
PAUL W. LINDBERG 
: Model Editor and Designer 


for POPULAR AVIATION 








UR consolidated pursuit model for 
this month maintains high speed 
and exceptional maneuverability. 
you { he plans closely and care- 
ly, you will be well paid for your ef- 
ts with a beautiful streamline model. 
LOR SCHEMI 
Fuselage Army blue 
gs and tail surfaces—Army yellow. 
Details—s r, black and white 
co ION OF FUSELAGE 
Place a et of ordinary wax paper : : 
Compare this fine little model with the drawing on the front cover to appreciate 
ir plat r protection against ce- how closely the model resembles the full size ship. 
Nov 1 art ready to go to work 
mode We suggest that you be- 


which is constructed 


t 1S¢ ig ¢ _ » . 
, , , . ment in their respective positions. Refer are a great help in controlling the flights 
side at a time The longerons, vertical - : : ; 7 ' ; 
‘1 , to plan. The positions of stringers are Make wing tips from 44-inch thick balsa 
gona races etc., are held in place 7 : J 
—— clearly shown on_ formers Note: all We highly approve of this type of wing 
secure emented. This is done by : : : . . 
: : : stringers pass over tops of each former. tip, because it is much easier to construct 
rting straight pins on either side of ° e : : , . . , 
If you follow this method, you will obtain and neater in appearance 
; , a neater covering jol CONSTRUCTION OF ELEVATOR AND RUDDER 
hen fuselage sides are completed, they CONSTRUCTION OF WIN( TI 
re pit 1 to top vie f > nl . ae ; 1ese are made from Yyg-inch square an 
; oe | p view of the plan in such his wing is made up of three separate g., po) soll: as net oot lon 2 plan 
eile linet ie ‘eels Dee imeainitein tae - ; at balsa and are constructed on the plat 
ert p longerons face down panels. Cut all ribs from %4g-inch balsa. Dike anemehieatiion ae ae - 
+} < ] ré r aht < o . . ° ¢ cons ction 18 Casy, lereiore vO 
ae Se at right angles with the Pin the spar in position on the plan. Now, ent tene on Giication ten 
] “he cTOSS bers "e. . a SHO ( AV O ¢ nmcul cre. 
as Th , members are now c¢ cement ribs in their proper locations. The : 
nt¢ in place forming a rectangular jeading and trailing edges are cut and COREE CF LAnRS Sanne 
sclage sanded to shape then cemented to the ribs. The construction of landing gears is 
Cut formers from sheet balsa and ce- The panels carry movable ailerons which clearly shown on the plan 


COVERING THE MODEI 
Apply tissue to the various framework 
members. Use a light grade of model air- 
plane dope to fasten tissue to the outer 
edges. Stretch tissue tightly as possible 
to remove all wrinkles. When edges have 
dried, apply coat of water to tissue. After 
water has dried completely, tissue will be- 
come taut. To prevent warping, pin wings, 
elevator and such to flat surface 
ASSEMBLY 
After the wing panels have been ce 
mented to fuselage, make fillets from paper 
and fill in open spaces between fuselage 
and wing panels at trailing edges. Other 
small details are clearly shown on the plan. 
TESTING AND FLYING 
Two types of propellers are used on this 
model. One is made of fiber which has a 
much wider blade causing the rubber mo 
tor to turn at less r.p.m. and enabling the 
model to fly a greater distance. By twist- 
ing the blades, the pitch can easily be ad 


justed. The balsa scale propeller is used 


I 
1 


for exhibition purposes only. Six strands 
of \%-inch flat rubber are sufficient to fly 
the model. 

With the rubber motor and flying pro- 
peller in place, gently launch your model 








Here are the bones of the Consolidated PB-2A before the covering was applied. (Concluded on page 68) 
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CONSOLIDATED PB-2A FIGHTER 
CONQUERER POWERED 
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T-2003 - | Captain Frakes 





Gradually, ver gradual t | iviation, it ks as though I had about 


lowered until the ver I the rea In enith in the racke owever, 


Hills made hedge-hoj t there are still thousands of people who 


ground. 


dangerous. Considering m I t e neve! en a ship crasl 





immediate Satety in pass ¢ t rutur S I I oncerned with them 





mate tate ot the tter 1t 1 turns | | i id ey 


the bare proba 111 t the 1 Mil Bar s eal s \ t i sales 
improve a bit rer San Ar ma ites the top notchers. I con 
cided to go “over t toy For gratulate mys n having become closely 
quired length of time I fl sociated with him in my racket and rely 
Finally I figured it was time to st lutel s ability. I'll crash a plane 


through the ¢ nd sé erever Mike tells me to crash it for he 
ing there was—if any. 5S I i s reliable dates. When a flyer is 


This time I had figured somet non 10 he does not collect his 
out. If there as 1 eiling wv I ret rat is regularly as he should 
out I’d come out the ground - t from the rious fairs and carnivals, and 
it Would it be tt t hit it tah il th real sho abilit 
at 105 m.p.h. o1 55 m.p.h.? r it I have be isked by thousands of peo- 


If the ceiling were zer nd | riet ple how I do, for a living, the one thing 


glimpse of the ground with no pl toland that pilots most fear. in the first 








and I consequently she up throt t! place, the answer is to t fear entirely 
murk, back over the top and retraced n out of your system. Never, by any means, 
steps back a hundred miles my | nget let fear creep into your mind nor let it be 
would be dead be re he finally g¢ he suggested t u by others. Keep the word 
hospital So you s it was tal . YANGER t billboard and out of your 
sary to land throu th g head I'll « n go tarther and say ‘that 

With my load of gas and the I danger is the direct result of fear, rather 





my ship had a 1 I . in the ot ay about and, if a man 1s 


She was moderat tabl Idn't ntinua rsing fear in his mind he ts 
fall off in a spin if I kept IT t of ulwavs ora langer 
forward speed. So | ill t sv this Id t mean that a man should 
and eased back the throttl I t r be recklk te the contrat but I do 
speedometer read 58 m.] M : m« that id put his whole atten 
could See t n¢ ul ] Ae ¢ . ‘ . - e perfort d | on 
r.p.m. at this poi I n Itin not 1c Do not be over-confident nor 
indicating about a 33 ta minute t bu ' t just let comn ense and 
is closely as | ld tin 50 4 l lg rule your activities whil 
kept her, flying by instruments n the air. Figure things out and reason 
\nd there v the ground, all ar then it ré 1 start, a the t- 





With a zero ceili the horizont t ever ma stick t your rst ideas 
was nevertheles it 100 yards rhaj 1 ( ind keep a cool head. Split 
less. I came out over deeply, at é ds unt flying, especially when in 
plowed fields. Which was tter thar e! distress and this 1s no time to invent new 
San Antone or er the mesquit method 


So I let her rid t] nly dip Ay : & hasn’t one chan na 
of the nose, until sl it hundt f coming out of a predicament 
Sure, the landi vear str alive All t ates that I have crashed 





one wing tip was torn and the pr as a 1 cor I se first like a plummet 
total loss, all 7 | ] 
neither of us wz ratched and I t tl kide ind all of my energies were de 
kid to the hospital | [ ted at preventing that nose from hitting 
ived too, merel e | anything sol it the first impact. Just let 
things, the crate land nose first on something hard 


1. Decided ther was a lot t thi ivia and h Vill wrecked himself in short 


tion business that I *t kt , order Cras ga airpla 1 safe and 

2. Took the pat pent the t nd é \ iow and 1f your antique 
sometimes humbled n rid ! | ship d lop the heebie-jeebies be- 
everything I could ut it f 


FORDON-BROWN 
National Air Show. inc. 


720 BOOK BUILDING — DETROIT, MICH. 
PRESENTING 


America’s Greatest National Air Show! 


ON NATIONWIDE TOUR WITH M bu ! ( W. “Flash” Whit- 
( t 17 h¢ 


* tenbec! Jacol Harold Johnson > 4 


Charles A Budd H ! ! 


TAMPA,FLA., JAN. 10 WEST PALM BEACH, JAN. 23-24, 1937 
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There is a saying to the effect that any 
landing is a good landing if you are abl 
to walk away without assistance, but this 
is stretching matters quite a bit even when 
crashing a plane I never let a forced 


landing worry me a bit. If I’m coming 





down in rough country I just pile the old 
crate up in a heap, crawl out from tl 
wreckag nd forget it. This is one ad 
vantage or! ving crash landing exper 
ence 

Cras is quite a j and I 
vell a 1e@ tac that he next 
ma © f t one bec sé here is 
ways tl ( ected that car happen | 
m not ft but my blood 
my veins s will yours when I thi 
that t ‘ come. More than once I 
have star eath in the face and ha 


believe that I id have been killed long 
ago if I had not the ability to stave off 


fear 

It was in 1919 during a forced landing 
that my ship got into a spin and I had my 
first experience of semi-death in mid-air 
I was flying at 4,400 feet when my engine 
failed me and I failed to push the stick 
forward before she stalled, and then the 
old Jenny wound up in a nice tight spin 
I went blank and the plane came out 
the spin b erself just as I came back 
to life. I came to, just in time, to land it 
right-sice th only slight damage t 


the ship t is here hat I learned n 


lesson or ibjects of fear and self 
control ar lesson still sticks with 
I, like r travellir circus 


bought and paid for in advance by the f 
and carnival people 

This seas ust past, has heen a very 
busy one Tor mm I have crashed a total 
nine plane ompletely demolishing them, 
and final lestroying them by fire as I 


step Irom It ( W reckag M« St of tl 


crashes have been made at state fairs but 
some hay i been made for the mov 
I have cras 1 all kinds ot pl ines in al 


kinds of m the ground, in trees 
in the water, against houses and against 
mountainsides, but I use no protection but 
a breast belt in addition to the regulat 


belt 


It is much easier to crash for the movies 
than before the public at a state fair 
you can postpone a movie flight if t 
wind or ther are not right, but wl 
the advert time has arrived for a p 


lic flight must click exactly on t 
regardless the eather 
Weather is one thing that the pilot must 


study and rstand for there is no 


liable 1 1 that I ki that takes 
the pl ce her-wis rment Phe 
is n ns 1 that | 1 trust 
neck w ringing a ship down bl 
nto a cr Phe rl s talk much al 


only about percent. when it § 


100-perc¢ 
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Our New Year’s resolutions for The Perchare: (1) bigger whop- 
pers, (2) funnier gossip, (3) crazier squibs. This is a first-class 
platform, especially since it’s up to you fellows to deliver the 
news. Why don’t you sit down right now and send us a few 
tales out of school? Address the scandal to: 


MAJOR AL WILLIAMS, Manager, Aviation Department, 
Gulf Aviation Products, Gulf Building, Pittsburgh, Pa. 





“IT would like very much to correspond 
with American aviation enthusiasts. If 
you could mention this fact in your page, 
I should be very pleased. 

‘I would like correspondence with 
either sex, so long as the persons are not 
more than twenty years of age. 


‘‘My name is Douglas Chambers. The 
address, Burbanks, Via Coolgardie, West 
Australia. 


“T sincerely hope this will not be too 
much trouble to you. I think you ought 
to start up a pen friends club. Don’t you 
think so, too?”’ 





iE WE POINT WITH GULFPRIDE 


We learn that Eastern Air Lines 
has recently completed its 32- 
millionth passenger mile using 
Gulfpride Oil. Two bouquets for 
this swell record: one to Eastern, 
the other to Gulfpride! 











CHARLIE’S BEEN FOUND 


Sometime ago in your column you won- 
dered as to the whereabouts of Charles 
Augustus Macatee 3rd, who used to fly 
in these parts 

Well, this bird has finally settled down 
as a co-pilot with American Airlines. He 
is assigned to the New York-Chicago via 
Washington run, and twice a week comes 
through and leers at us from the pilot's 

ympartment of a Douglas 


Mr. Macatee has also managed to wan- 
himself a commission as an Ensign 
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in the Naval Reserve, and last summer 
spent two weeks at Cape May on active 
duty, scaring the natives and summer 
visitors to death. 


— JAY SCOTT, Washington, D. C. 


PENNSYLVANIA-CENTRAL 
LANDS 230 POUNDER 


R. L. (Bud) Baker has been named Chief 
Pilot for the recently formed Pennsyl- 
vania Central Airlines Corporation. 





He has 50 pilots under him, and they 
love it. Personally, it distresses us to 
think of any pilot being under him, for 
Bud weighs around 230 pounds. 


Incidentally, both Pennsylvania and 
Central Airlines have long been enthusi- 
astic users of Gulf Aviation Gas—and 
the new combine plans to continue this 
sensible procedure. 


MATERNITY MAN 


An Eskimo woman in an isolated Alaskan 
village was about to have a baby. The 
Indian Service nurse wired for a plane to 
rush the native woman to the Fairbank’'s 
hospital. Soon the ship was whirring 
low over the settlement. 


The nurse pointed out the window and 
said to her patient, ‘‘Look, there's the 
airplane that is going to take you to 
the hospital."’ 

Maybe she thought it was the stork, 
but anyway the expectant mother, fright- 
ened half to death, had her baby then and 
there. Special Delivery, so to speak. 

— K. B. 
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THIS MONTH’S WHOPPER 


A pilot who combines flying and fishing 
tells this story: 

**Last summer I flew up to a mountain 
lake, sat down, got on one of the pon- 
toons and began casting. No luck. Mean- 
while an old gent in an equally old boat 
was catching plenty of good fish. 

“Inquiring what bait he was using, 
he replied, ‘Frawgs.’ 

**So I beached my ship and went look- 
ing for frawgs. Chased several small ones 
with no success. Heard a thrashing in the 
underbrush, and on investigation discov- 
ered a medium-sized moccasin trying to 
swallow an oversized frog 

“Rushed back to the ship to get a 
weapon to kill the snake. I grabbed my 
oil can (filled with Gulf Aviation Gas for 
priming) deciding to 
‘gas’ the reptile. Ran 
back and knocked the 
snake silly witha 
small stick, the frog 
slipping from itsmouth. 


**Put a foot on the 
we. frog to save him for 
bait, at the same time giving Mr. Moc- 
casin several squirts of Gulf Aviation Gas 
down his throat. 





“Took my frog and returned to my 
pastime. No luck, but did a beautiful job 
of drowsing in the warm sun. Was awak- 
ened by a gentle tapping on my thigh, 
and looking down, there was Mr. Moc- 
casin with a very pleased expression on 
his face and another frog in his mouth.” 

—"'Deepwater Jim’’ Melton 


Gulf Oil Corporation and Gulf 
Refining Company... makers of 


GULF 
AVIATION 
PRODUCTS 











Heath Planes 








(Continued 18) 

was no damage, but it impressed on n 
foolhardy it is to risk several hund 
lars’ worth of lightplane on a set 
spark plugs. 

From my experiences th buil 
flyers of Heath lightplanes I ha 
them to be a fine bunch f¢ 
really enjoy flying these little plat 
have built some fine looking planes tha 
would do credit to some American 
built jobs. I know of several fel 
actually taught themselves to fly Heat 


Parasols, but they admit that self 


tion is not as inexpensive as it might seem 


POPULAR AVIATION 
replacing broken props 
t believe that the little crates 
can take it, ask W. B. Stevens of San An- 
tonio, who flew old 10374, a Model V Para- 
Port Arthur, Texas, 
in less than thirty hours’ flying time 
Niles, Mich., who has prob- 
Heath any 


ol, from Chicago to 
Gene 
Gallagher of 
ibly flown 
other one pe 
thes¢ 
tle parasols around. 
Howard Anthony 


factory, built and flew his own 


more than 
hips a lot 


s flying larger shi 


planes 


days, but still enjoys hopping the lit 


the Heath 


Parasol be- 


manager ot 


fore becoming connected with the factory 
and now flies his own Centerwing all over 


he country on business trips 


END 





Accessories, new 


new developments. 
Come! 


NATIONAI 





Join the crowd! 
pioneers of this great industry! 


ANUP ATION SHOW 


COME.--- 


And Bring A Friend! 


From Maine to Mexico the fraternity of air minded 
people are heading for the 
They’re coming to rub elbows with hundreds of aviation’s 
most prominent personalities at the greatest exhibit of 
aeronautical progress the country has ever known. 
famous Grand Central Palace will sparkle with displays 
from every branch of the industry—Aircraft, Engines, 
Technical 
hibits, Schools, Model Aircraft, and a host of startling 


National Aviation Show. 


The 
Ex- 


Devices, Government 


See the sights! Meet the 


Lae 
~ 


mr 


NATIONAL 
AVIATION 
SHOW 


GRAND CENTRAL PALACE, NEW YORK CITY 
JAN. 28th to FEB. 6th, 1937 


Sponsored by: 
Aeronautical Chamber of Commerce of America, Inc., 


Aviators’ Post 743, The American Legion 
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Material Division | 


(¢ ucd Jrom page £< 


starters; improved clothing; trans 
10 engineering ; 11 


by blind fl 


portation 


strument deve ment (where 





ing became a splendid reality) ; noise reduc 
tion, ing and listening devices; a 
dozens of flying instruments. 

In the Material Branch raw materials 


are subjected to exhaustive tests Thes 
include 


varnishes, etc 


fabrics, metals, rubber, paints an 
Development of non-shat 


welding, solders, syn- 


] 
pot 


terable glass 
thetic 
and countless other 
and parcel this vastly 
important Brancl 

Last, but scarcely least from the military 
point of view, is the Armament Branch 
ammunition, gu 
flexible guns, synchroniz 
instru 


and parachute silks 
part 


interesting and 


rubber, balloon 
materials are all 


Machine guns, bombs, 
sights, fixed and 


timing de\ 





ices, correctional 


ers, 
ments, pyrotechnics, including signal and 
lighting flares, are handled by this branch 
Visitors at the field are invariably amazed 
at the size of and weight of aerial bombs 
displayed in the Wright Museum. He thus 
has no difficulty in appreciating the need 
for devices an 
planes to carry these death-dealers 


main divisions of the Ma 


d instruments enabling air 


These are th 
teriel Divisio 

From the foregoing description, sketchy 
at best, the reader can gain a ready insight 


into the need for men are capable o 


handling the multitudinous projects the 
\rmy must ¢ 


der to have a highly efficient air force 


stantly be carrying on in or 


But more than that: he can see where 
picture: the 
he invet 
improving flight 


It is patent that 


he, himself, might fit into th¢ 
mechanic, the materials expert, t 


tor with his devices for 
and flying condit 
outside of the indu 


tunities in the 


ions, etc 





trial plants, some of the 
greatest oppor world for suc 
cessful association with aeronautics are I 


Wri Field, center of Uncle 


aviation 


cated at 


Sam’s experiments 


There is, Ot course, also, the large per 


sonnel of civilian employes who come u 
der civil service, with occasional openings 
; 


be made through the usual 


Application may be 
channels, with intormation 


quirements and 


concerning re 
well as 

post 
A few 


inel Bureau will elicit the 


qualifications, as 


types of positions open, available at 


offices or through inquiry by letter 
lines to the Persot 
desired information 


Wright Field has one of tl 


e world’s for 


most aeronautical museums It contains 
airplanes, engines, instruments, models 
photographs and all kinds of materials 


The hangars at the field are always fille 
military aircraft, most of which ar 


to visitors Practically every type 


with 
shown y ey 
of military airplane is represented 

The Air Corps Er School 


another adjunct of the Field. It ts 


vincering 


ducted to instruct officers in the fundame 


tal principles and practices of aeronautical 
engineering and there are usually about 
score of stu s in attendance Air Corps 
officers only are eligible 

Wright Field also has a perb li 
where 10,000 lumes, 120 current 1 
vines, American, British, French, G 
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nd an invaluable collection of 


and domestic technical reports are 

ijority of these are available 

loan and advantage of this privilege is 

lustrial concerns, technical 

ization universities and individuals. 

rts have a circulation of 

lat pars 

t flying is done at Wright 

Most the work is on experimental 

ch performance of airplanes and 

tudied, checked and changed. 

Is uch flights are made annu- 

ishap or serious accident 

tle loss of life among the 

f A comprise the hardy group 
ged in this hazardous work 

atior tory has been made at the 

ivisior Here are high- 

the years since it was founded: 


some 


Schroeder established a world alti- 
re rd, 33,113 feet (1920); Lieut. 
ready broke it by more than 1,000 feet 
Stratosphere) Stevens set 
jump record, 24,200 feet, 


d para ute 
1 Harris 


begun, and Lieut. 
me first in the 
1922; Barling bomber 
rld speed record broken, using a 


all in 


DH-4L (1923); first radio interview be- 


and reporter on ground 


1924) ; first radio beacon installed (1925). 
lateriel Division moved from McCook 
Dayton) to Wright Field (a few miles 
1927) ; Capt. St. Clair Streett, 

and Nelson awarded 

D.F.< r world-famous flights (1928) ; 
St photographed Mt. Rainier 
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nation to save his life 
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from 227 miles away (1929); first jump 
made with manually-operated parachute 
(1930) ; enlisted man developed device to 
separate water from gasoline (1931) ; first 
solo instrument landing flight accomplished 
by Capt. Albert F. Hegenberger (1932) ; 
world’s first class in instrument flying 
graduated (1933); plans for stratosphere 
flight by Maj. W. E 
Stevens developed (1934) ; 
veloped for world 
flight (1935) ; Capts. Frank Irvin and Jack 


Kepner and Capt. 
instruments de- 
record stratosphere 
Griffith land flaming bomber while five ci- 
vilians become members of the Caterpillar 
Club (1936). 

Wright Field has a personnel of about 
1,200 
520 comprise th¢ 
Springfield Pike, five miles outside Dayton 


It occupies 746.78 acres, of which 
fiying field, along the 
The entire government reservation there, 
which includes Wright and Patierson fields, 
measures 4,549.54 acres. The latter field is 
devoted to maneuvers, stores, and a model 
air corps officers’ village, unique in the an- 
nals of the service. 

The ground for Wright 
$450,000, was a gift of the citizens of Day- 
The field 

It has a 


Field, costing 


ton to the federal government 

is generally triangular in shape. 
each way Mors 
Materiel Divi- 
totaling 


landing area of a mile 
than 40 buildings house the 
sion activities, with floor 
nearly 1,000,000 square feet 


A. W 


space 


Brigadier General Robins is com- 
manding officer 


END 
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forward for the customary 
pilot throttled back to 
did start his glide, up 


didn’t sprint 
gab fest until the 
land. But when he 
hippity-hop, to throw open the 
(Mind you 


nurse, and re- 


she went 
door and coo her questions 


now, she is a registered 


puted to be the hardest-boiled one on the 
line!) However, the instant the pilot 
turned his gory face upon her all inquiry 
faded from her eyes and without a word 
she rocked back on her heels and fainted 


dead dead away. 

Hip-hip, hip-hip, hooray 
Believable Truth 
and those who chided 
truth about the 

Hammond 
truth: The 
and is 


Here, my friends 
me so—is a very believable 
Bureau of Air Commerce's 
And it is the gospel 
dismantled 


plane 
little 
stored away down in Washi 


posterity’s curious gaze, ak 


fellow has been 


gton against 





ng with electric 


yowered automobiles, bustles and hoop 
I 


skirts. 


END 
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Many of the nation’s leading aviation experts have enthusiastically en- 
dorsed the Coffman Starter to be the finest equipment that science has 
produced for starting airplane engines. It is Powerful, Economical, Safe 
and Absolutely Dependable under all weather conditions. 

It permits the hauling of bigger ‘Pay Loads’ because it eliminates 
excess storage batteries. The only electrical energy needed to ignite the 
cartridge in the breech, is one cell of a flashlight battery. 

The Coffman Starter has a low maintenance cost and does not require 
additional personnel to assist in starting the engine. 
single and multi-motored airplanes. 
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185 FORTY-FIRST STREET . 


It is adaptable to 
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which speeds of 1.500 miles per hour ar 
developed and it hich tl 1 past 
foils at speeds above sound 1 
tured. It is astounding to sec 

ferent the airflow is when sound compres 


sion or shock waves are formed 

A totally different type of airfoil and 
body will have to be designed wl ‘ 
seek for speeds substantially higher 
those of the fastest racers of to-d r 
the first time in these moving pictures there 
was shown to the world at large tl 
plane tank at Guidonia, the aircraft 1 
search city which has grown up in Ital 
In this tank a complete seaplane mod 15 
feet in span, can be towed at speeds ap 
proximating sixty miles an hour This 


tank is really large enough to approx! 
actual conditions and our Langley 
tank is almost dwarfed by this new 
tory. 

DO GLIDERS NEED AN A. T 


Mr. Southee brought up the foll ng 
question. “Why must glider builders 
ply with the same A. T. C. requiremet 


as a Douglas transport? 

As is well known tl stress anal is 
and other requirements for the taining of 
an A. T. C. have steadily grown sit 
requirements were first enfort | 
transport ships inv 1 ‘ 
safety and lives of thousand 
lers such regulations are no doubt perf 
justified and airplane plant ERR 
hundreds of thousands of dollar 
type of aircraft probabl el it 


ship to go through complex engineering 
calculations 


But even though a man ma ( ] 
he killed in a glider, is it necessary to bur 
den the amateur glider constru 
the same complex regulations? After a 
gliding is a sport and a bobsled emy ed 


| The National Air Board 





J@ Od) 








t in equally irdous sport does not 
t me¢ gulatiol 

i cons¢ sus r opinion T B ard 

s tha / j feral supervision of 

of , , oo 

ri .) ul a was necessar reguia 
, ’ at 

[ in this field should be as sin ple and 

u pered as ssible 





NMENT ISSUE GLIDER 


PLANS TO AMATEUR BUILDERS? 


Mr. Southee also suggested that the Gov- 


ernment should foster gliding by issuing 
complete plans to amateur groups on re- 
quest 

The arguments in favor of this step were 
that the Army issues a Handbook of In- 
struction to designers, that the Depart- 
ment of Commerce releases information to 
designers and that it was much more diffi- 
cult for amateur glider builders to secure 





amateur drawings than for the aircraft 


manufacturers to prepare their own draw- 





Air Board came to the definite con- 
clusion that it was not the function of the 
Government to issue glider plans, since 
private concerns were already engaged in 


activity. If the Government issued 





glider plans, why not issue airplane plans? 
Incidentally the point was brought up 
that gliders not being engaged in inter- 


ps do not come at all 





under the jurisdiction of the Federal Gov- 


HE FIRST NEW YORK SHOW IN SEVEN YEARS 
In New York at the Grand Central 
Palace there will be held from January 
28th to February 6th an Aircraft Show 
sponsored by the Aviators Post of the 
American Legion, with the full support 
of the Aeronautical Chamber of Commerce 
ndustry at large 
Some members of the Board felt that an 


1 
| 


and the aircratt 


iow was an undue burden on the 


aircralt §s 
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airplane manufacturers and sales repre- 
sentatives. Captain Depew spoke with much 
feeling of the deadly boredom and tired- 
ness which overwhelms the exhibitor at his 


stand answering questions all day and hat 





ing out vast quantities of expensive litera- 
ture without a single prospect appearing 
At least, said ( apt 

be held near a flying field so that planes 
could be flown to the show without the 


nuisance of dis-assembly, trucking in, as 


ain De pew, shows should 


sembly, and so forth. 

A contrary view was voiced by Captain 
Brooks. Surely a show gave other benefits 
than those of direct sales. Perfectly true 
that large numbers of small boys make 
themselves an intolerable nuisance, but is it 
not important to educate these small boys 
and the public in general? Shows have ai 
indirect influence on public feeling which 
was well worth the trouble and expense 

In view particularly of the fact that the 
last New York aviation show had been 
held so far back as 1930, Augustus Post 
thought that this particular show, well coi 
ll probability well executed 
should be an outstanding aviation event 
the year 1937, 


ceived and im al 


ARE SINGLE SEATERS OBSOLETE ? 

An aeronautical engineer of great ex- 
perience who prefers unfortunately to re 
main anonymous brought to the Board 
some very excellent arguments to indicate 
that single seater fighters were now obso 
lete. Bombers now have speeds close to 
three hundred miles an hour. Single seat 
ers of even greater speeds may readily he 
built, but they then lose their power of 
To ask a man to flatter 
out instantly after a dive of four hundred 


tense maneuver 


miles an hour is courting disaster. 

A single seater can dive and fire in thi 
same direction and is therefore forced t 
get on to the “tail” of the bomber for on 
crack at its target and get away 1 


bomber on the other hand is capable « 


fighting back all over the sky and is n 
more than a match for the lone fighter. 
Would it not be better said this engineer 
of undoubted authority in this field, to dis 
card the single seater and build instead 
multi-place fighters which could have a 
wider range of fire; which with one mat 
disabled could still descend in safety; and 
which would be big enough to carry many 
guns ? 

To all these arguments Captain Brooks 
had valid rejoinders. “Single seaters,’ 
said Captain Brooks, “can stay out ol 


range, they can carry cannon with a longer 





range than the machine guns of tl mber 
The broad cle hire of | 

fighter IS CI ti \ ullet 

the side of the p is defl ! 

and is apt to l« ratic. A s\ Q 

seaters even if ne of th 

ficed would still be the 

defense against a bomber er 


cepter the single seater still remains st 


preme. Bombers were even to-day not at 
all armored and had many vital spots. A 


single shot in the control surfaces ws 


put the largest giant of the air out of 





commission immediately.” 

The coi sus of opinion was that wl 
multi-place figl s should undoubted! 
included in any rounded plan of air defi 


th rale Tr, evpre thes 
the single seaters ere tl @ to sta 

















February, 1937 POPULAR AVIATION 57 


aS SS a Ve Te = 0 =e 
" 


The question here was: “Recently two- International 


ntrol airplanes have been developed. (Continued from page 40) At # he 


\Vould it not be preferable to simplify fly- 


tor private planes with a cheap form to be the French equivalent of the nine Al RDPOR a‘ 
ma I rahs. 


ntain Denew h broug » lig f - , 
Captain Depew here br ught the light ot Joseph Mackey, who specializes in 
tical common samy ved bear. An air- sky-writing, had helped advertise the 
einen ta thoes pr yyy and al- show on the two preceding days by * 
| have control about three axes. —" “OK Paris” we . le s 
ear : . sprawling “OK Paris” above the boule- R ‘ I F id 
Depew really had no patience with vards. Since sky-writing seems to be an OOSEVE t re 
oo = Wee insuperably difficult American art, the red and white Waco MINEOLA, LONG ISLAND AND 
hands and feet in the airplane. was the center of much attention, and NEW YORK 


He compared the situation with what a the only way the genial lieutenant could 


er has to do in the automobile: clutch, — escape the besieging hordes of autograph WE OWN AND OFFER 



































er et gear ¢ » ~ ° 
_ e control gear shift, etc., _ hounds, was to get into the air. His Se Cathie Ques Genk Gtnieens 
hen the common and generally ac- particular brand of snap-rolls, Immel- Waco cabin, 1933, 210 Continental, special paint. 
ted requirements of car driving are mann turns and outside loops drew en- See Te ee, Cees Se 
nto account, piloting an airplane can thusiastic applause. “That is what I call Waco cabin, 1933, 210 Continental, excellent con 
} eo : s —e » on » 99 > ° dition, motor just majored, landing li ~ s 2500 
in no wise be said to impose a greater task — smooth work,” we heard an Englishman Stinson KR, 225 Lycoming, ship completely re-con 
vial ’s capacity. Nor does it appear at remark. csee motor major overhaul, radio, large tanks 
all « hat any two-control airplane Marcel Doret, whose _ sensational a ee ee oe, 
1 ever give the precision and certainty stunting was one of the high-lights at Trade or terms to responsible parties: 
{ maneuver that a well designed three- the National Races in Chicago in 1930, Used aircraft radios for sale 
1 airplane now affords. whipped his speedy little Dewoitine-His- 
Discarding the possibilities of two-con- pano off the ground and went through 
ol the Board thought that it would be the bag of tricks. One could not mis- 
highly desirable were a cheap form of take the rakish tilt of his wings, as he OF NEW YORK, INC. 


¢ 1 , +e ~ . . ANGAR 16, Roosevelt Field, Mineola, N. Y. 
matic pilot available to the public. -areene rerhe Ag: : agz > 4 ’ , 
A I A I careened overhead. Again and again he 4. ¥. Phone: Vigilant 4-537 Fleld: Garden City, 5308 





itic pilots are now being placed on dove in over the tree tops and fanned 
transport airplane. They give greater the grass in front of the grand stands. 
hness of flight to passengers and re- The movie-tone men dodged, as he ENGINE BROKERS co. 


e the pilot of intolerable fatigue of long zoomed over their heads, and whirled 














neys their cameras in a vain attempt to hold Widest Variety of 
\t present unfortunately the automatic — the silver ship. Engines and Parts 
may cost more money than the entire In their turn, the other flyers took the IN STOCK 
Il airplar \fter the manufacturers limelight. Louis Massotte, trailing yel- . 
iutomatic pilots have completely con- low smoke from the wing tips of his Hangar B Garden City 8998 
| the transport field they will un- Spad, painted arabesques against the sky. 
tedly turn their attention to a cheaper Michel Détroyat, darling of the French * 


m of automatic pilot for private flying, air fans, drew rounds of applause, Hoyd BRemnnett Field 








that instead of being an impossible though he did not attempt to out-shine 
iry the automatic pilot will become the Americans. It may have been French BROOKLYN, N. Y. 
ther commonplace accessory making for chivalry but it was probably because his 
ater safety and greater ease of opera- new Morane biplane was too stiff to put A ' Re Pp L A iad E s 
on a finished performance. Stinson Model U $5,000 
. END Lockheed Air Express 3,000 
END Stinson Reliant 2,800 
Waco F, Warner 125, just re-covered 
- —— es and engine completely overhauled 1,595 
HOEY AIR SERVICES 








Hangar No. 3, Floyd Bennett Field, 
% BROOKLYN, N. Y. 
Telephone: Nightingale 4-4200 
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(Continued fr > 20) (Continued m page 40) (¢ 1 from page 24) 
; , ; and in a few minutes commenced fell- 
the tutelage of Hugh Robinson, or t In landing, tl ipproach is made in the ; , 
; et a 5 ey : ssdae ing trees, that stood near the shore 
first airplane pilots in the wor R nson san lanner as th a landplane, but the As each tree fell, Stull guided its fall 
> . d acl ( ell, ¢ i g - all 
was flying for Glenn Curtiss at the tin final leveling ay either take place | n the rock. In ten minutes he had a 
> 1 ' 1 ° . ) I 1 tT ln S < 
From that day on Beachey was an airpla en the p ire three feet above the rather substant brid but the m 
3 - : ather substantiz yridge—Db : en 
pilot in heart and soul. | sun ter, or nea t surface, depending n the rock t ~ k t . ft 
' ‘ ) he ( were toc sak t "ross 1 
1911 his name was known around thx rid on whether a s landing or a “step” ~ cin 4s ee eee . 
as the greatest stunt fl; | ig landing is mad Gathering his rope about him, Stull 
as ores stunt flyer « g anding is de . : : 
: : ? ; , made his way across the improvised 
What thrills Beachey d not The slow or “squash landing is more bride ( - —_ , I . 
, : : , : ridge. aretully he fastened each man 
for himself and his audiences in th desirable, because the rear part of the pon- t hi ' dies Leted a t 
° s Oo m an¢ nen a iste 1em get 
time he would work on at He I toons will penetrate the water more, cush- ag vies Pt 
; 7 , : : Spey sgt on their feet. In this manner, guiding 
became famed as the first ni fl S 1oning the shocl nd the high angle of the Shene t led i tti 
i ° ° . ° . . © yentiy, 1 succeeder 1 retting 
pilot in the history of ay Stunting wings will further ai in reducing the force ian ‘aI : A f srt a t Pie tl ; 
: . : : 5 Sage em ashore. A few minutes later they 
with magnesium flares d to the ngs of the contact. After leveling off for this = ted 1 Ss . fj 
pie . ; , were seated before a roaring fire at 
of his flimsy Curtiss pusher was one of the kind of landing, the pte will settle rapidly, their hi hile Stull pecans. 1 hot 
; A aap? e cabin while Stu »repare 10t 
highlights of Beachey’s shows at the Pa as flying speed is lost, the stick being pulled fe , — 
bce cate Mag a ; : drinks for them. 
ama Pacific Exposition back all the way as it settles, causing the Stull’ on thi 
rT ° ‘ . ‘ " “ ° ° . S repol O his company on nis 
[he time-exposure photograph shown rear of the pontoons to strike first. It is. oa 2 r ' a “Called 
; : j ’ Paes incident is a masterpiece, alled at 
with this article is a rare relic of the days during the loss of flying speed that the be- Island Ri l ' | 7” I sagen 
P tee Island River and picke » three n. 
when Beachey reigned suprem: This pic ginner experiences the greatest difficulty Tl th ager 1 ~~’ hii ce 
. ; hose are a few of the highlig t 
ture, loaned to PopuLtar AvIATION G He either tries to put the ship on the tt li : ai 4 — = 
, . . : ‘ . 1@ lives OF men wi \ ie froze 
Warren Metcalfe of Baltimore, Maryland water too soon by pushing forward on the land TI | ag =i I “rs 
™_? ’ ands, 1ey are lit 5 = >a Ss 
who saw Beachey fly at Baltir iS stick, which causes a bad rebound, or else ‘ th . s s pprtieghciiaget re oe 
- Ss P ' ‘ ° Oo 4 toes ) ( é ; 
taken a few days before the famed aviator he pulls the stick back before the machine pend 4 = i oe eS ee oe 
was killed. When this photograp vas has lost sufficient flying speed are seas a les of a ever 
“ ” ready ( ackle any yroble lacing 
made, Beachey was giving a stunting per In a “step” lan the pontoons make “ts ' i aes ; bl = “es ng 
° ; : | ' them an entirely able » take Care ol 
formance at the Panama Pacific Exposition contact with the in a more or less , ag cly able to take care o 
; ; ; ; 1emselves in any emergency. 
with a burning flare attached to his p horizontal posit at considerable speed. them oe Hh ORY CMCEZONCy Re 
had po al : : ; he younger element today, who will 
The photographer opened his car ; In this case, flyi speed is lost after con- , ‘ey “1 : : 
, . ' ; ye > lamous pilo tomor Ww can 
shutter and the flare on the stunting tact The controls are held in neutral, or © the famous pix cs oF — sine — 
Se . tape ay ae ies ; do no better than follow the leads set 
traced its path on the exposed p s] back, until the ship stops planing. ; , + kj If tl 
. -se veterans . ie 1ey 
So today Arthur Mix works sit If it is pulled back too soon, the machine yy t 1eS€ veterans of the skies. rt ey 
ape “erga é ot : ar “s ; age are able, and we know they are, to fill 
plane plant where any f the a : | skip off vater and rock badly. aaa ; 
Aah an : as bi , the bill in the same offhanded manner, 
turned out by that company is tet s This type of lat IS a very pretty ma- ; + 
iad ‘ hile th fp ; , ' ; then we have nothing to fear. We will 
safer and more reliable than one « De neuver when skillfu done, but is hard on ‘ , : 
ey’s old pushers. But, for all that, thet the ntoons if ler is made, such a be proud to know the younger genera- 
is no pilot in the wor | so tar as letting them strike on the nose, causing a ae paver Os — a é rai 
as ; . é - re > veterans have laid i 1. 
Arthur Mix is concerned ite Ii them to either “dig in” or make the ship ere h eet siaeatsisae have laid it dowr 
tion's fest crest xian oe a ee? et REE a) dab emcee It takes the continual presence of danger 
s st ere; ; yout doz eet or more. : : 
os. g ite ‘ to develop this sort of piloting and of dar 
Beachey. I ) t torget that the pontoons 1 
foot ‘ hil ger there is plenty— 
-_ ra ne » a toot or two highs . 
| ‘Toke this int On March 19, of that year, it was 
, than ake this into : : 1 
Subscribe to ante flown to the rescue of the party headed 
POPULAR AVIATION | cons your height from ; “ie agai. 
| « gonagr by Charles F. Gould which had been 
ne wat to le Snip aS a r 1 1 
$2.50 for | Year ae ENI ;, marooned in a blizzard at the base ol 
landplane yD - . 
— : Rockefeller Mountains when the higl 
wind overturned their Fokker mono 
plane anchored to the ice. The Fair 
child carried the party back to Little 
America in two trips. 
me END 








AMERICAN 


be stalled, 


clouds the sun is shining and 


@ Ground 


but above the 


transportation may 
the air routes are open. Fly **First-Class” 
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(( m page 12) 
rich entitled for their share in the de- 
pment of the aviation engine If it 
engine lubricants now 
¢ marl present airline sched- 
s would be impossible and transatlantic 
[he modern aviation engine is not so 
eatly different from the engines of 
nty years ago and yet what a great dif- 
rence their | ormance. To a very 
eat extent this improvement is charge- 
le to tl tougher and more resistant 
ricants e high octane gasoline rat- 
gs devis e refiners. 
* * * 
B \CK in the days when castor oil was in 
its prime as an engine lubricant, the 
lights wer hort and the carbon in the 
linder heads was hard as flint. After the 
1 once cooled down, the piston rings and 
requentl é ns were welded fast by 
hard congealed castor oil gum. Them 
the d ! 
And at that, castor oil in the rotary 
nder and engines was far su 
rior to the petroleum products then on 
marke e petroleum oils simply 
not then stand the punishment of the 
g compressions and running tempera- 
s and tl limited the reliability 
he durati f flight. 
lhe prog n the production of petro- 
lubricat s been nothing short of 
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marvelous and has contributed largely t 
the reliability and efficiency of the engines. 
* * o 
WE have had many replies to our air- 

museum, a 
quite enthusiastic over the 
others reminded us that there are already 
many airplane exhibits around the country, 
those of the Smithsonian Institution being 
an example. 


plane great being 


many 
subject while 





However, it was our idea to have an ex- 
clusive aeronautical museum and not simply 
exhibit a few airplanes as a side-line to 
the main theme of another museum. It 
was not our idea to confine the exhibits, 
as has been done heretofore, to a few rec- 
ord breaking planes, but to include the 
humblest specimens that proved to be step- 
ping stones on the way to progress. 

And, in addition to the planes themselves 
would be the essential accessories to the 
airplane that made flight possible, such as 
the propellers, tires, wheels, fabrics and 
the thousand and one other items that en- 
ter into the total Exhibiting 
simply planes that have broken some sort 
of records, and are being exhibited simply 
to illustrate that record, does not interest us 
as much as the links in the development. 

» ~ * 


assembly. 


TOW that the boys have been holed in 
+ “by the winter snows and icy blasts for 
some time, we are starting to hear of many 
new clubs of the fireside variety which is a 
mighty good sign that the fellows are still 
thinking about aviation even though the in- 
clement weather prohibits any practical ac- 








Stearman-Hammond 
Aircraft Corporation 
Announce the Opening of their New Factory 


Adjoining the San Francisco Municipal Airport 


(Formerly known as the Hammond Y) 
now in production will be accepted for 
delivery after March Ist, 1937. % You are 
cordially invited to visit and inspect our 
modern up-to-the-minute factory 
write us for complete details of our Model Y. 


s> 


WwW 


Stearman-Hammond Aircraft Corporation 


So. San Francisco, California ¥¥ Builders of the Model Y 
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tivities along that line. Write in and give 
us the dope on your latest assembly 


. * * 
UTOMOBILES are now receiv- 
4 ing concerted volleys from the daily 
press. The papers point to the great 


number of automobile accidents taking 
place, giving their statistical data in the 
form of misleading totals instead of per- 
I am sympathetic in this case, 


wild defamations 


centages 
in view of the similar 
aimed at the airplane. 

I will ask you to remember that, in 
the very great majority of these statis- 
tical distortions, all sorts of vehicles are 
head of 
motor trucks, street cars, railroad trains, 


listed under the automobiles, 
motorcycles, etc. 

If a railroad train wrecks an auto, it 
is an automobile accident If a fat- 
headed street car motorman 
an automobile waiting for the lights to 
turn, it is an auto accident. 


jams into 


If a nit-wit befoozled gang of high- 
Way commissioners dig a nice big un 
protected pit (without lights) in the mid- 
dle of a highway, and a car falls into it, 
it is just another auto accident. On the 
other hand, if an automobile ran into 
and wrecked an airplane, then it would 
be featured in screaming headlines as 
“Airplane Crashes.” 

Don't take this sort of thing too much 
to heart I haven't forgotten that a 
horse-drawn hearse ran over and killed 
a man in Philadelphia in 1897 


Well, so long. J. B.R. 


IN ADVANCE 
POSTAGE PAID 


If you plan to learn flying, if you hope that some day you'll 
know the thrill of piloting a plane, this big new book “YOUR 
WINGS” is the book for you. 


. ‘ | With the aid of hundreds of scientifically exact drawings the 
Orders for the Stearman-Hammond Model Y, | author carries you step by step through a course in flying in- 


aerobatics. 


glance. 


or to 


struction from the first flight to blind flying and advanced 
This tabloid method of teaching allows a quick 
grasp of the subject; the functions of instruments, engines, 
radio compasses, automatic pilots, all become obvious at a 


“YOUR WINGS” incorporates everything about flying that 
can conceivably be taught by word and picture; nothing like it 
has ever been available before. 
this remarkable new book that tells the complete story of fly- 


Everyone will want a cop of 


ing. Send for your copy to-day. 


Box 334 





GARDEN CITY, N. Y. 


290 Pages... 425 Illustrations . .. Order Direct From 
AIR ASSOCIATES, INC. 


5302 West 63rd St. 


1102 Airway 


CHICAGO, ILL. GLENDALE, CAL. 
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YIP-36 
U.S. ARMY 
PURSUIT 


Swift Curtiss YIP-36 
pursuit planes, now 
under construction 
forthe United States 
Army Air Corps. 





CURTISS - WRIGHT CORPORATION 
CURTISS AEROPLANE DIVISION 


BUFFALO NEW YORK 
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| Speed 


ued from page 44) 








These tables are ordinarily not 
kl The P/S value on light 


lanes is always with low power, a decimal. 
As the cube root of a decimal is a lengthy 
mplex problem they are here given. 
FABLE IV 

Number Cube! Number Cube Root 
Ol. 215 _ RPP 799 
a 271 vccsos ae 
_ Saeeee 310 . ee 809 
eee 342 | See 814 
ee 368 Se 819 
06 391 . aoe 82 
07 412 ae 829 
08 430 iceaous 834 
09 448 . eee 838 
| 464 as ais ae 843 
| er 479 ee 848 
12 493 ee 852 
a re 
| 519 Cissccs Se 
ae 531 65 oevece .8606 
ree Micvaces 870 
| ES 554 - eee 874 
eee 564 neces 879 
_ ree 574 Yee 883 
< See 584 . eee 
) ee 594 bere 892 
22 603 : 896 
r. 612 > 
Yer 621 Piewacas. ce 
5 630 bee 908 
.638 ; eae 912 
646 » 1 Rae 916 
654 tS .920 





The most important factor that affects 
e speed aerodynamically is parasitic re- 
sistance. This is better termed parasitic 
The smaller the power expended 





rcoming the excess parasitic drag, 


the greater the H.P. available for speed. 
One way to account for this parasitic load- 

2 is to add it to the power loading value 
per square foot of area. 

This is used when the formula for wing 
area and power is used to determine the 
speed. In Warner’s formula this is all 
accounted for in the choice of the K value. 
Obviously high parasitic loading means a 
low K value and vice versa. 

The formula for speed based on power 
loading hasn’t a very substantial applica- 
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tion in accurate figures of speed. Low 
power loading means a high speed. On 
the other hand high wing loading doesn’t 
necessarily mean a high speed unless the 
power loading is proportionately low. 
Merely having a heavily loaded plane 


doesn’t mean a high speed in any sense 
, 
ke 


unless the power loading is low, the P/S 
ratio high, and the design very clean. The 
importance of wing loading cannot be over- 
looked in using Diehl’s formula. The 


basis of that formula is stalling speed. 
The val P/S ratio is the most 
vital factor in the estimation of speed. It 
H.P. per square foot 
greater the P/S ratio 
speed. For extreme ac- 


ue Of the 


is the value of the 
of wing area. The 
the higher the 
curacy propeller 
troduced here. As an example in using 
this factor, take the Northrop Gamma. 

The P/S ratio is 2.09. By referring to 
Table II it is seen at once that the speed 
is 221 miles per hour at that P/S ratio. 
This applies to the calculation of the speed 
for any plane and is usually correct to 
within 5 miles per hour. 

In estimating the speed for a check some 
comparison made to existing 
known design performances. The various 
factors such as the total drag, the power, 
the P/S ratio should be compared. In this 
way a very close assumption can be made 
provided of course the cleanliness is also 
considered. 

In using the N.A.C.A, formula the drag 
loading per square foot is necessary to be 
known. This may be determined from the 
formula for total drag. 

Drag Total: 


efficiency should be in- 


should be 


375 X Nm X HP 
MAX. HORIZONTAL VELOCITY 

Drag is in pounds 

Nm: Propeller efficiency at maximum. 

H.P.: Horsepower. 

The Velocity is figured in miles per hour. 

In estimating the parasitic drag loading, 
figure the total drag and deduct the total 
drag of the wing. This gives the parasitic 
drag. Take this quantity and divide it into 
the wing area for the parasitic drag load- 
ing. 

To the casual student of aerodynamics 
the problem of estimating the high speed 
seems very complex. However the above 
formulas are very simple. With a little 
study there is no reason why speed estima- 
tion should baffle the tyro aerodynamist. 
END 














Engines 


AIRPLANE 


@ At Stewart Tech you can become a li- 
censed Airplane Mechanic and a licensed 
Engine Mechanic in 12 months, a licensed 
Aviation Radiophone Operator in 6 
months; secure all three licenses in 18 
months. If you attend 24 months you can 
qualify for FOUR Government licenses in- 
cluding Radio Telegraph. Our two year 


AIRLINE ENGINEERING 


Airplanes 


Radio 


AIRLINE ENGINEERING COURSE 


covers Airplanes, Engines (including Die- 
sels), 


Radio, Meteorology, Navigation, 
Plane Dispatching and Airline Operation. 
A complete Technical course which pre- 
pares you for any and all Airline Ground 
Work. Train at a School which prepares 
you for a good job and promotion. Call or 
write— 


STEWART TECHNICAL SCHOOL 
Aviation Dept. 122—Stewart Tech Bldg. 
253-5-7 West 64th St., N. Y. C. 


Approved by Bureau of Air Commerce as an 


AND 


ENGINE 


MECHANICS’ 


SCHOOL 
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931 SELLEY-TEX Tops ’em all 


PATENTED 


THE NEW SENSATION “Tan MOTH “ 


; ALL FINISHED MOULDED ASSEMBLY KIT 
One Hour Actual Building Time Will Give You This Easy-to-Assemble Snappy Flying Model 


THESE ARE THE MOST REMARKABLE AUTHENTIC FLYING MODELS EVER CREATED @ Ps 









ot } 





ew SELLEY-TEX moulded method of model building is the greatest and most 
ling development ever made in model airplane building SELLEY-TEX kits 
U, S. patents and they offer the model builder the only exclu 





1 kit in the world SELLEY-TEX kits are the finest quality 

purchase and cannot he compared with the cheap complicated 
k kit that is sold at low prices. 

models are very realistic in design, durable and can be finished in 

it would take to build a balsa stick kit. Play safe—Order your 


SELLEY-TEX kit to-day. 

wie ; we GUARANTEED TO FLY 200 FEET 
Every Selley-Tex Kit is sold with an unconditional Cit Sis. meni dean Onna eeeatads ice 
modified design of the famous English ‘“‘DeHAVILAND- 
Full Money Back Guarantee— MOTH" and is the most beautiful flying model ever 
ee gy ME | Solioten se ew since the incep- 
jon o uilding Et Y has accomplished 
—Fit together and SIMPLE ASA B Cc. that which has been the goal of all model manufac- 
cement the two ad se turers. HERE AT LAST—is a super quality model 
NEW AERONCA moulded parts of that is scientifically designed and aerodynamically 
16” Wing Span the fuselage. perfect that will give amazingly long flights, either 
Out away Oe from the hand or off the ground. The method of con- 
is nerder of emsetle struction and new uses of materials are entirely novel 
Og and new in model airplane building. All parts of the 
Moth are beautifully moulded in the form of light 
hollow shells, perfectly shaped and fully detailed, The 
fuselage shells are firmly fused together forming a per- 
fect, crashproof fuselage. All wing surfaces are moulded 
to the correct wing curves and are completely finished, 
The moulded hollow streamline struts are remarkably 
strong when cemented together. The “MOTH when 
assembled is practically crash proof and will stand up 

under the most severe flying punishment. 









22 inch Wing Span 


















































50: 


10c Postage 


—The result is a 

perfectly shaped 
fuselage in the form 
of a hollow shell, 
very strong and in- 
destructible. 


REARWIN 


EACH KIT SPEEDSTER The Moth is attractively and 
CONTAINS: completely finished in a com 
The necessary mouided fuselage shells, c bination of three beautiful 
cow!, pants, bombs, motor, etc. Saw- - 

cut propetier scale propeller parts, colors : 

formed wire hooks, scaled wheels, 15e Be the first to fly the MOTH 
br s ushir orinted ou reds or S . i . 

eb ne y ren ye parts, tail wheel Postage in your neighborhood. Ask 


fork fittings, wire para rubber motor, 
colored paper, Authentic markings, col- 
ored insignia, cement, colored dopes 
and easy to understand plans, and are 
packed in a beautiful sturdy box. 


VOUGHT CORSAIR, JR. 


Wing Span 18” 
Length 1334” 


your dealer—if he can’t sup- 

ply you send direct $1.50 plus 

15c¢ postage. 

Wing Span 16” 
Length 10 









~ MONOCOUPE 






SON a ae 


ee md 
Wing Span 20” 4S 
Length 12'2” A\ ~ o2, “ 
=z oo EACH KIT 


as 25 
LOCKHEED | J “9 = 


Wing Span 20” 
Length 12%," 












CAPT. MOLLISON’S 
BELLANCA 
RACER 


DELUXE CONSTRUCTION KITS 


These SUPER DE-LUXE SELLEY-TEX moulded mod- 
els represent the ultimate in authentic flying scale 
model building. 

Beautifully designed and fully detailed they stand su- 
creme a.” oe finest quality models throughout the 
world. Each kit is complete with the best of materials 
and many special moulded SELLEY-TEX parts. 

Each kit is packed securely in an attractively colored 








Each of the SELLEY-TEX Construction Sets contain 


the necessary individually designed moulded scale gift box. 
parts similar to those shown below. 


DeLUXE KITS...all 24 in. Wingspan 
come complete with WACO 5 


WING SPAN 20” 
Length, 1142” 
























I Postage all the tools for as- nt 
pee ng sanhatbattiens of Con. Shelte combtion — Fete, 2 
cette caaceae it ae tee ae cee ae and SANDPAPER. CABIN / 
how l L ~ te x on will Le aury = d —_ ; — 350 4 
| all x ‘ l nd spe | moulded SELLEY ee 
aa . — 25 Postani 
. RYAN SPORT / FAIRCHILD “22” 7, aaLinY Yen : BOEING-F4B4 : 
be is 00 MOULDED PARTS [imme 50 2s 400 
_— 3 A FOR WACO D ; == Postage a 
ie " . ico ; MILITARY sy 
BOP LF - i—Right fuselage shell ' 26c Postag: 
Pememe 2— Left fuselage shell _ DEALERS! 
C aR wacoD JF s Balancing ring — JOBBERS! . 
( = ) t —Cowl 
300 LE hl MILITARY < fF , Sales Representatives! / | ¢) 
aa» Gn > MEG f 8—Pants shells Wide-awake merchants wi. = 
we / é 9—Pants strut fairing \ will appreciate the tre- 







10 Fuselage strut fairing mendous sales appeal of 
11—Bombs these new competitively 
12—Wing guns . lower price SELLEY- 
13 & 14—Streamlines . TEX kits. CASH IN 






} ad c 
Posiasee —_s —- 
Send 5c i ; es 
for Supp! ataleg 
MANUPACTURERS oF <A 


THE LARGEST AND 
TE 


4 
MOST COMPLE 4 
LINE oF MODEL 
AT —_—_ 


. P.. on these exclusive sell- 
‘ " . on - sight sensations, 
Le rin Write today for com- 

plete information, dis- © 
ty counts, etc. 


GOSHAWK 


B80 AIRPLANE 
FITTINGS. SUPPLIES 

AND ACCESSORIES 5c Post 
IN THE WORLD ” 





Nad 40: MERVARCT Wisse Was) 0) 4m1,0010) 4d) fn) ang 
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DEVELOP PRINT ‘vc SNAPSHOTS 
—- Gordon-Bennett Aeroneer 
(Continued from page 24) (Continued from page 29) 
in this country to be fitted with a completely The general structure of the fuselage ( 
7 lamp retracting landing gear. The landing gear is of the type used by the Northrop and ’ 
was retracted by means of a crank and the Douglas Companies in most of their com- 
A.) Satintaction same mechanism automatically flattened mercial and military models. The stiffener 
seek. ot So. Gat, 1688, 250 6, Webesb, Dest. PA-2, Chicego the wing, giving it a variable camber. This sections themselves are exactly those used 
BIG - was of great advantage in aiding the craft by the Northrop Company and are made 
MONEY Assembling to a quick take off Foal at the same time it from their dies of 24 ST Aluminum Alloy. 
— BOAT! could be used to retard the landing speed. The cover of the fuselage is Alclad 24 
It was estimated that the use of this ST Aluminum Alloy. 
KI-VAi you easily assem! variable camber wing boosted the speed of The wing is divided into five separate 
: zing (nt SP the craft at least 200 m.p.h. This ship was_ parts. The tips are fastened to the outer 
$6 tle gg Bag TA pe ws Rage built with a full cantilever wing and a wing panel by means of bolts and elastic 
Double-blade $6 Paddie Gift Offer : r ' . 
co gglhony 4 aaa EN monocoque fuselage stop nuts and the outer wing panels are 
if vou hurry! Sept. B87. CHICAGO, ILL. It was covered with three-ply veneer. attached to the center-section by means of 
Fitted with a 250 h.p. Hall-Scott, it was standard Northrop attaching angles and 
able to do slightly better than 200 m.p.h. in bolts. The tip structure is composed of 
its test flights. This machine was designed skin and span-wise formers which fasten 
é by Milton Baumann and it was piloted by to the rib located at the tip of the outer 
Howard Rinehart, chief test pilot for the wing panel proper. 
Dayton-Wright organization. The outer wing panel proper is of stif- 
A z E AVAI L A B L E For the 1920 race, England entered a fened skin construction using Northrop 
Sopwith biplane, a Nieuport “Goshawk,” standard stiffeners as load-carrying com- 
T 0 G E A D U A T E S 79 and a Martinsyde “Semi-quaver.” The ponents combined with a beam designed to 
Martinsyde was the most outstanding of take the total shear due to the wing loads, 
THE ROBERTS N AVIATION SCHOOL “ se three crait — it — sengty a small and having heavy Northrop sections as 
edition of the Martinsyde-Scout of war- beam caps. This beam is designed as a 
, time fame shear field beam with vertical stiffeners 
The French entered a Spad and several as supporting members, according to Wag- 
Nieuports. The Spad was a standard “20” ner’s Analysis on thin sheet beams. 
model with the gap greatly reduced and with This beam is located at the 30 percent 
a streamlined cover over the observer’s point of the chord every place along the " 
cockpit. The Nieuports were a develop- span of the wing, and its center line is 


ment of the Nieuport 29 Cl which would perfectly straight from wing tip to wing 


h tip, and perpend 


have been adopted as the standard Frenc lar to the plane of sym- 





pursuit had the war continued. The racing metry of the airplane, thus obviating any 
editions of these craft were much smaller eccentric loads to the loading of this spar. 
than the standard models and they were At the 65 percent point of the chord 





Attend . fitted with but a single set of struts every place along the wing is a shear car- 
Just before this race was called, Rohlfs — rying member to cl off the torsion box 


t Ose 


aviation school that makes an eff PSS mer aiige ie , ‘ ‘ 

t lace their men th hae bic mone' brought his Curtiss in for a rough landing. formed by the skin covering of the wing 

ee ee sania pallet: : He cracked the ship and injured himself cti This general method — a 

jobs. Manufacturers the country over I section. lis general method of construc 
« ! y 1 . - 7 . 

rather badly. The English had a streak of tion has been found to give very low tor- 


are demanding mechanics 
aviation work. Twe 
located right at thi 
know a Robertson-tr 
is a well-trained mecl 





rotten luck and it looked like the race would sional deflections, especially by the North- 
be a run-off between the United States and rop and Douglas C mpanies in their com 
France alone. However, the trick landing mercial and military airplanes. The stif- 
gear-wing mechanism of the Dayton-  fened skin structure is also of the general 
$200 in our six m« nths d Wright failed to work properly and it was type used by the Northrop and Douglas 
course. Inquire about the com Lestat eliminated. Then, the Army entry took it Companies and the single spar design to 
mechanics and flight course and the on the chin when its Packard engine began L 


al 





carry the total shear is in use by the Lock- 














plan to work out part of tuition. , : : : 
. prefiring so badly that the ship was forced heed Company, notably in their “Electra” 
Experienced and able instructors and down transport model commercial airplane. 
modern, up-to-date equipment are Che French were thus able to take things The aileron is of Alclad 24 ST basic 
advantages offered by Robertson at a easy and the contest turned into a private structure and is fabric covered. This type 
price far below many aviation affair among the Nieuport pilots and the of control unit is used by the Douglas, 
schools. Our complete six months Spad man. When it was all over the Spad Northrop, Boeing, Hughes Aircraft Com- 
course will equip you for mechanical had won, covering the 186.45 mile course in _ panies on all of their recent airplanes. The 
See We. slightly under one hour and six minutes, aileron is hinged from the wing by means 
¢ > s n 2 > var > > > . . . ' . . 
Mail this coupon today. We will send and the Gordon Bennett became the per- of a piano hinge on the top surface extend- 
you complete information about the manent possession of France. ing the full length of the aileron in a 
Robertson Aviation School abso- | It is interesting to note, incidentally, that manner which has been used by the Lock- 
lutely free. | in spite of all the publicity they are given, heed Company 
the majority of our modern racing planes The flap, at the rear and on the lower 
——— - - sof ¢ > 7 »1 > ore > 7 7 > Fane . har wine - :. a 
TITITIIiIiiiiiii iii ire not able to ¢ jual the average speed ol surface ot the outer wing panel, iS su 
. = th 0% Sp: : h ster ai me 
that 1920 Spad vended from the outer wing panel. 
: ROBERTSON AVIATION SCHOOL : ; I 8 
5 Dept. 102 —Lambert-St. Louis Municipal Airport, 5 END N 
® Robertson, Missouri. . — ——— ae a = 
- Please send complete informatian Ye- " oD ELS 
+ garding your school and tejttne ! s 
e can learn aviation at jeast expegre . MODERN M 
. \ LL > Finished solid—scale models complete with all riggings, insignia, and license numbers; hollow cabins with cel- 
6 HOMO .icccs ya): ° ANY ge s luloid windows; end RETRACTABLE LANDING GEAR (where necessary). 
> eu et : -- All models built to scale—%” 
= Ad a0 wens egyherdeteee: : 50c EACH 60c EACH 75¢ EACH $1.00 EACH 
+4 . yer . bet 4” Mr. Mulligan 3%" Boeing F4AB-4 With Movable Control t 
Rebheiatskes . ,, Ryan SZ Sportster. gv wonocoupe 90-A 4” Hughes Racer 4%” Grumman Fighter. 
: = — 3%" Boeing P-26A 4” Hawker Fighter be Northrop Ai? 
%” Boeing F7B-1 4%" Waco Cabin C- . 
Add 5e postage for each plane 
GENESEE AIRCRAFT CO., 141-C Westfield St. ROCHESTER, N. Y. 
——__ 
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NEW CURTISS F11C4 NAVY PURSUIT 


NEW LOCKHEED P23A NAVY FIGHTER 





28” Span. Length 20%”. Weight 4 oz. 1” Scale 


THE mest y pa eapl AND FINEST EQUIPPED MODEL IN THE WORLD 
cial De Lu lel, one xe most beautiful and finely detailed ever made, 


COMBINATION LAND AND SEA PLANE SET 
32” Span. Length 20%”. Weight 3% oz. %” Scale 






% uloid, 1000 H.P. type, Wright Cyclone motor, 
evlinder fins, etc., ag real mot 74 _— in Tr are .. New 4-gun Navy fighter. Model will rise from land or water in few feet. Construc- 
arved spruce semi-scale fiving propeller, colored star anc tion set contains fuselage and pontoon formers, wing ribs, tips, ete., printed on 


1 iv s i p » s' » ” I 
lluloid balloon wheels, silver dope, paint, black, red striping, balsa, a 3%” turned cowl front, 2 instrument boards, colored insignia, lettering, 





N formed, axles, rubber m otor, windshield, instrument board, windshields, 9” carved scale flying prop shown, 3 oz. silver paint, 1 oz cement, 
i vi at ~~ —— ee opp Rene ready cut wheel pants, 0z —_ 2 oz, glue, ready cut wheel pants, strong 2” aluminum wheels, 12 feet of 
ted on balsa. etail scale dra rubber, and large 33x44” vonage od — land and sea plane This is a “sensational 
Construction “Set cometeta, postpaid........ 66466640000 b60600a00RSO RO CORRS . model and only one of its type in the world . 9 9 
Construction Set in labeled gift Dex, DOTIPEES . ccccccccccccccccceccoccces . 5 


41” LOCKHEED ARMY SPEED VEGA 
NEW BOEING F4B4 NAVY FIGHTER 
New Improved Detailed Model 


aayyorsod * % nN] ‘881095 “3g asn ‘ssapso AoUOW Surnsst Uy :9}0NJ 





41” Span. Length 28”. Weight 8 oz. 1” Scale 


ery strong yet light in weight, is practically crashproof and 
ve scale model built. NKises from ground in 10 feet and flies 
ains all parts printed on balsa, ready cut pant cores, 444” 
” steel type carved paulownia wood propeller, 

els, tail ¢ formed wire parts, 26’ vubber, 3 3 oz. yellow dope, 2 oz. blue, % 
oz, black, 2 glue, cement covering, full size scale drawing, and all parts.¢ 4. 95 
Construction Set complete, postpaid. . 








22%” Span. Length 14%”. Weight 2% oz. Color, Grey, ete. 


s the finest equipped Boeing, F4B4 model in the world New improved model 
x ively equipped with new 3%” special aluminum s oe tapered cowl ring, 
Ht) cylin aes celluloid motor with aluminum ventilator front, carved varnished steel 
y eller, printed out balsa wood parts, 2 oz oa d % oz veer. % of 
t paper cement, glue, formed wire parts, celluloid whee Is, tail wheel, U. S& 
Naty lettering, colored insignia, and 4%” scale drawing Construction Set $9. 95 
complete, postpaid .........-cceeecececeences ovcecce 








NEW NORTHROP FT1 NAVY FIGHTER 








22” Span. Length 17%". Weight 2% ez. %” Scale 

Abov he t equipped model of this plane on the market Having ready S52 

ade moto etc., it is very easy to build and is a beauty. Const. set 32> ~ 

tains 3” ce¢ tor, 33 spun tapered aluminum cowl ring, 8” steel type &24 

ilownia wood prot 15s” celluloid wheels, tail wheel, insignia, windshield, instru- == 

nt board, 1 oz ellow dope, 1 oz. blue, cement, glue, all parts printed on balsa, aad 

i drawir "2 

Construction Set in labeled box, postpaid................ cceeceescoesesed 2.75 22 

A - 
82” NEW LOCKHEED ARMY SPEED VEGA .2 = ; aa a 

2% 22” Span. Length 15”. Weight 2% oz. %” Scale 


Gas Model—Easy to Build—All Parts Ready Cut Out of 4 beautiful flying model of the latest Northrop 280 m.p.h. fighter. Set contains 3” 
, so: irned motor front, &” carved propeller, insignia, silver, black and clear dope, glue, 
8a ill parts printed on halen. full scale drawing, and all parts to build as 9 


shown 
Construction Set complete, postpaid. ...........0eeeceeeeeee 


N LOCKHEED R20-1 NAVY ATTACK 











_—— 
E = 
~~ R-.  — ZF — 
— nn : 
owt A} . 4) 
82” Span Length 54% 2” Seale. Weight 5 Ibs. with motor. \X z 
World's finest ‘eouipped and most perfect scale gas model 
I is ar x a model of the latest Army Vega, beautifully streamlined 
ng I 1 with all formers, wing ribs, tips, wheel pants 
it r notched Turned balsa motor front, 4%” pneumatic air wheels, 
ng, army e and yellow dope, glue, et Model has removable wing, 27%” Span. Weight 3% oz. Color, Silver, ete. %” Seale 
j gned for gas motor It is very crashproof 6: 3 
xterior parts or struts to bresk run Vates Mod is fully detailed with authentic wing rib and body stringer spacing Every 
4 f gasoline 25. 00 air-minded boy will want this powerful-looking model Motor power is run through 
Construction Set complete without motor, postpaid . the fuselage and is concealed—a special exclusive feature. 
Send 3c stamp for 8°x10" beautifully illus- Get contains 2 standard steel trpe carved wood propellers. 16° rubber. star and rad. 
a s e alsa. t alss wr fre ’ 8 
trated Catalog containing large photos of wheels, silver pg biack, glue, ull size scale drawing, and all parts to $2 95 
the world’s finest scale models. build. Construction Set aanottn. SNN65060000000006500 00 4K0nsesene . 


Note: Orders sent West of Miss. or Foreign, add 20c postage 


California Dealer: JAYS MODEL AIRCRAFT, 7763 Melrose Ave., Hollywood, California 
MINIATURE AIRCRAFT CORP., 83 Low Terrace, New Brighton, New York 
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JOBBERS and DEALERS 


Improve your sales with AIRWAY’S 

KITS. It will PAY YOU to write 

for catalogue and Special Discounts. 
Airway Model Plane Co. Dept. P-A 
1418 Eastern Parkway, Brooklyn, N. Y 











so: INVENTIVE 


pile MEN have read and profited by our free books, 








“Patent Protection,’’ and ‘Selling inventions." 
explain many interesting “eo to i e nd s 
trate important mechanical ir ples w th books we 
also send free ‘‘Evidence of Invention’’ form, t 
service, reasonable fees, deferred payment thirty-se r 
years experience Avoid risk f 1 


diately to: Vie cto or J. Evans & Co. ke waheren Patent 
Attorneys, 227-B Victor Building, Washington, DBD. C. 


FREE POSTAGE ON ALL onP 


ER 

STATES FOR 75c¢ OR OVER XCEPT WES 

iSS., ADD 0c; CANAL A, U. S, POSSESSIONS. 
ER 75¢e, AD 10c 


FOREIGN, UNDER $1.00 Koo 5c. 
Stamps. 







Headquarters 
for GAS 
MODEL 
SUPPLIES 
Free List on 
Request 
With all orders for $1.00 or over—your choice of 
one (only) of these FREE OFFERS 
t. 2 oz. clear cement and 
100 1/16 x 1/16 x 18 balsa 
2 50 ft. Yg flat rubber 
3. 3 sheets silver tissue 
a 1 skein YQ flat rubber. Add (5c 
packing charge for offer No. 4 




































18” BALSA PROPELLER DUMMY RAD 
1/16x1/16, 100, 5e BLOCKS ENGINE 
1/16x% 35 for 5c] %x %x 5 8—5e|1%e" d - 2” d 
1/16x x3/16 18, 5c] %x %x 6 f Cc} 23e; 3” } 
1/16x' 4 15 for eet Ry oo ENGINE AND 

H 5 Xx x 8 3—5c 
%x1'4x1l0 2—5e LY tag: 
%xl%4xl2 3ce 1% i8 





11gx15 lan a 
be | EE CELLULOID 
6 for 5c} tht haar a PANTS, per pair 
3 for 5c} .0003x3 4% le] 14 to 1” 2 
2 for 5¢}.005 in 6x6 5 134" to 1%" 


6 for 10¢|.010 in METAL 
1/32x2 8 for 10c] CLEAR DOPE PROPELLERS 
1/16x2 8 for l0c|5e Ee 2. 2} ‘ 
1/32x2 7 for 10e¢ ‘fh ay _ ae 0 


1gx2 6 for nee THINNER ws 
3/16x2 3for %c}/Sam a 17 
4x2 3 for Lie COLORED DOPE 11, 
4a; 36" 2 2 
mathe aoubiel’° oe 72 Pt ALUM. TUBING 
— pack Lng CLEAR CEMENT L/lé 2, 

r¢ r 6’ 5c re 0z.: it 






ths 
‘PLANKS T A . 
Be; ‘ax 2 6e | Besse COWLINGS 
: 1%” 15¢ 2” 1 








4 3x 5e115” 1 
TISSUE, AA BAMBOO 








All col., doz. 19¢) 1/16 sq x12 * ABS, 
Silver ....- 4 5c] 1/16x%4xl5d ) ode Z ‘A 
Superfine, wh. 5c DOWE as | é 2 
WHEELS per oF./1/16x6 ...doz. 5c} SUNS WITH 

Breh. Blsa Celu} 14x18 ® for 3 Als MOUNT 
% .O1 08 .. WIRE jl’% le 1% 

% 02 04 .05/g-8-10-12-14 | PURSUIT _ 
1 03.05 ae OE” _MACH, GUNS 
1% .04 .08 -10) wooD VENEER| * °! Wr 1% 
% 7 .10 .16 ea } 
3. “15 :30l20%30 1 for 10 BUSHINGS 
PINE WHLS., pr. BAMBOO l1 
Both sides alike PAPER |WOND WATER 


%” 4e:1"  6C|2 for Isc] SPRAYER 5c 
14,” 8c; 1%” 12c]” CELLULOID | MODEL PINS 
NOSE ‘BLOCKS x Tagen ) } 
1x 







24 and stripes 5¢ 
WASHERS 





1 doz. % or % le|Skein 50 






















THRUST CAMEL'S” HAIRII & 
~ ery BRUSHES 
Small ..doz. 10¢c/Small 3c; Lge. 5c) NOSE PLUGS 
Large ...doz. 15c| Extra large 8c\% 


20 IN. FLYING PLANS 10c—3 for 25¢ 
Sparrow Hawk, Boeing Trans. 247, Spad Chass.., 
Vought Corsair, Curtiss Swift L. W., Waco Cabin 
Biplane, Douglas Dolphin, Boeing PI2F, Fokker 
D-Vil, S.E.5, Goshawk, Gee Bee, Boeing P26A, 
Monocoupe, Northrop Gamma, Fairchild 24 Cabin, 
Corben Super-Ace. 

SELECT ANY 2 OF THE ABOVE PLANES 75¢ 
in 2-in-one FLYING KIT Postpaid 

SEND FOR FREE CATALOG 


Send for Wholesale Price List 
IMPERIAL MODEL AERO SUPPLY 


416A McDONALD AVENUE BROOKLYN, N.Y 











Spin Tunnel Wings 











(Continued from page 34) (Continued from page 30) 
work out designs for airplanes which will ratio of 7 was used, we would have to 
not possess dangerous spinning character- correct for lift and drag. Correcting 
istics, by means of this tunnel. for Ci, (Cit X Factor) = (1.56 X 1.03) 
In addition to the Langley Field tunnel, = 1.6. : 
there is only one other vertical tunnel in The wing area would be 230.9 sq. ft. 


Tr ° c F ] ° . Ty P 
existence. The latter was installed some for the same landing speed. The span 





time ago at Farnborough, England, and is 
Aircraft is found as, V A.R. X Wing area. In 


he property of the British Royal 
this case the span would be 


Establishment. 
So far, the N. A. C. A. tunnel has been 
used chiefly with models of airplanes of 





V 7 X 230.9 sq. ft. = 40.2 ft. 

known performance to test the reliability Since the wing area is decreased and 

of the tunnel’s results. However, it was the induced drag is also, this aspect ra 
tio is much more desirable. The reduc- 

tion in induced drag is more important 

than the increase in span. 

The following may be said concerning 
the lift: 

(1) The burble-point occurs at a 
smaller angle of attack as the A.R. is 
increased. 

(2) The Crmax. is slightly increased 
as the A.R. is increased. 

(3) The rate of change of lift with a 
change in the angle of attack, is greater 
for the higher aspect ratios; an impor- 
tant point in the design of a tail. 

The lift to drag ratio is not seriously 
affected by a change in aspect ratio 
which means that, for airplanes in which 
high speed is the only requirement, the 
A.R. of the wings might be any desir- 
able value. This is noted in the case of 
racing planes where a low A.R. is de- 


announced at the conference that the Navy’s 
Bureau of Aeronautics will use the new 
tunnel for tests of models of the Grumman 
Fighter 

Lee Gehlback, noted test-pilot, who nar- 
rowly escaped with his life when a new 
military airplane went into a spin which he 
could not break, remarked as follows on 
the “free-spinning” wind-tunnel: “That’s 
what I call real progress. It’s a whole lot 
better to sit here in the laboratory and 
watch the progress of a spin than to have 
to watch from beneath a parachute an air- 
plane which you have had to leave spinning 
down over your head, with the ground 
rushing up at you, while you wonder 
whether the airplane is going to land on 
you.” 
In order to better determine the effects 
of the various manipulations of the con- 


trols (which are, as stated before, operated ; s 
sired because of the greater strength. 


Ifa biplane is designed to be as ef- 
ficient as a monoplane, both of the same 
airfoil section, an aspect ratio of 10 will 


automatically) motion pictures will be made 
at close range of the plane as it is launched 
ito a spinning attitude in the jet of air 





Chere have been many mathematical for- have to be used on the biplane. This 

1e dev ised tor computing spin reactions is for a gap/chord ratio of 1.0. An as- 
ind centrifugal stresses set up by them but pect ratio of not lower than 7 should be 
t remains to be seen whether these equa- sed. By choosing a more efficient wing 
tions are in keeping with the results ob- section, even better results can be ob- 
tained in the spin tunnel. tained. 


END END 


Get Yours Now 


Just the thing for your den 
or office Built especially 
for decoration and bought 
at a price that I’m passing 
along to you Both sizes 
are accurately designed and ’ REE SOLE AGES REET IE IED PH. ONS BENS BM 

ai ecepieel Saat SAE aan Panenunt aan wa 


skillfully made of seasoned 
wood, heavily lacquered in 
airplane aluminum paint, 
with a compass rosette 
mounted in the center. If 
you wish you can remove 
this rosette and mount a 


clock in them and they’ll 
look swell on the wall or 
ove! the fireplace Ideal 
ae ORNAMENTAL AIRPLANE 


hot cakes! Act now! Shipped 


express collect. Pin dollar 
bills, money order or check 
to this coupon and mail to- 


da I'll do the rest F 
ious 69¢ » {ons 99 








KARL. ORT, 674 W. Poplar St. “York, “Pa. 

Bend MC. ccccccvccccccsvcccecccesecces Propellers, 4 ft. long at 99c ea. 
Quantity | 

peweee ewes ccesccccccesseees Propellers, 2 ft. long at 69c ea. | 

Quantity 

tor which cash, check or money enclosed I am also including | 

1 dime for your new 1936 Bargair ok. I want it back with my very | 

first order 


a er ree oconene 

Q sok iwesepn meee aah pert Seer 

are ae £40 LET net SERIE Stas es 
<oen 











aa 
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BGHQ GrtythuxGAS MOTORS 


Me Avcct befor: a Motor al solow a price! 


All America has acclaimed this engineering triumph accom- 
plished by outstanding G.H.Q. engineers after vears of ex- 
haustive, scientific, aero-<dynamic research. It’s the modern 
miniature motor designed exactly as present-day 
7 real motors and has broken records for amazing 
performance. 


’¢. H.0.Motor Gives You Long Wear 


And look at the reason! In many cases we could have saved 
considerable money using inferior, weak parts. Examine each 
part closely. Look at the lifetime, high speed bronze connecting 


- rod —and the crank shaft 4" thick as compared to other motors selling at twice the price 
» having a thickness of only 3¢’’. Then, too, G.H.Q. has one of the longest crank shafts on any 


motor—as well as the fool-proof long-life timer. And look below for 24 extra, exclusive features! 


G. H.0. Motors Attain Highest Possible Degree of Perfection 


And each motor is uniform in every respect. Our tremendous output 
thousands of motors have already been bought), together with the fact 
that we are one of the largest concerns of its kind in the model airplane field, 
is your assurance that each G.H.Q. motor conforms to the same uniform high 
standard of performance Because we are vitally interested in 
justifying your every confidence, we have spared no expense in modern 
actory production—enabling us to fulfill every claim you read. 


The Price Is So Low—We Can’t Sell Dealers 









yunted on 











itor with 
ry fn- 
ied motor 





Postpaid 


The G.H.Q. Motor is priced especially low so that you may deal direct with our factory. Even 
th r ealers have asked to handle this product, we have not been able to give them a 
spe ealer's price. This famous motor, complete entirely assembled on stand, tested and $ 50 
run be e shipment, performance guaranteed No oil, gas or batteries included. Free—one 
fiyv-whe I nted on motor with every finished motor Postpaid for only — 








These Features Make The 


1 Easy to start. 
Steady running—as long as gas, oil and spark are 
supplied. 
3 Motor cannot overheat. 
Precision parts 
All parts replaceable. 
6 Cylinder and piston lapped. 
7 Accurate die castings. 
| 8 Crank shaft balanced and perfectly machined. 
9 A light spark coil that is oil, water and gas proof. 
10 Coil will not overheat or shortcircuit. 
il Main bearing is high-speed bronze, ground and 
lapped to size 
| 12 Condenser is gas, oil and water proof. 


G. H. Q. Sportster Kit|G.H.Q. GAS KITS 


7th, The G.H.Q. Sportster kit 
5 eg especially designed for 

G.H.Q. Gasoline Motor J Assemble it yourself and save money. Easy to assemble. 

but may be used for any 

other motor of like Everything is in the kit including plug, coil, condenser, tank, igni- 

weight and power. Built tion wire, evlinder, piston, connecting rod, 

according to scientific 


7. : : timer, crankshaft, all screws, nuts, bolts, 
nero-dynamic principles 2 
hundreds of successful flights — crackup—Mar- § te No oil, gas, batteries, or propeller in- 
I And what a climber! A complete kit of all § cluded 
_— AT. 


G.H.Q.Gas Motor A Winner! 


13 Cylinder and piston inspected cast iron to insure 
long life. 

14 Chrome nickel steel shaft with 14%" bearing surface 

15 Connecting rod of high speed bronze. 

16 Carburetor assembly accurately designed and made. 

17 Needle valve and valve body machined together. 

18 Breaker assembly compact, fool-proof, long wear- 
ing, replaceab!e and adjustable. 

19 Easily inverted and runs in either direction. 

20 Motor starts and runs on 2-ounce battery. 

21 Speed range 500 to 10,000 R.P.M. 

22 Low gas consumption—runs 27 minutes on one 
ounce of gas. 

23 Strongest miniature motor. 

24 LOWEST PRICE EVER SET. 











Here is your opportunity to obtain a kit of this famous motor. 





7 A, 2 _ g yee Py aged yg wheels, metal and $5" Postpaid for only...............e.eeee- 
STANDARD WARRANTY | “Motor Is Running Perfectly” 

















Send 3c for illustrated 














} catalog of gasoline “We warrant each new G.H.Q. gasoline engine manufactured by us, New York City, 
motors, gasoline planes, to be free from defects in material and workmanship under normal Oct. 15th, 1936 
casoline accessories ise and service, our obligation under this warranty being limited to G.H.Q. Model Airplane Co., 
4 making good at our factory, any part or parts thereof, which shall, 854 East 149th St., New York City 
and parts within ten (10) days after delivery of such motor to the original J Gentlemen 
We have a complete a0 ake phate eo yc ane Se ani eae ae I wish to thank you on the wonderful service you gave me 
line of kits from have been thus defective: this warranty being expressly in lieu of all other war- L he — sxcbobeseyes Pp = om om pbc 0 "le and nh e “y vy 
ranties expressed or implied and of all other obligations or liabilities on our part, aoe uae thn eee a a a a 
10c to $4 00 ind we neither assume nor authorize any other person to assume for us any Yours very truly, 
= § other liability in connection with the sale of our G.H.Q. gasoline engine.” Vicror Perrovici 


G. H. Q. MODEL AIRPLANE CO. new york, n-¥. 








XUM 
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Would you like to be t 
of Wm. Hawley Bowlus, 
ing glider and sailplane 


> person: il guest 
America’s lead 


designer and 


builder, at the Eighth International 
Soaring Contest to be held in Elmira, 
New York, this year? See the latest in 


gliders and sailplanes, meet outstand- 
ing pilots and even ride in one of Amer 
highest 
Your transportation 


are absolutely free. 


ica’s performance sailplanes 


and all expenses 
All 


you. 


Are you interested? right,—now 
the rest depends upon 
receive a valuable illustrated 
which will explain fully all 
this most wonderful educational oppor- 
tunity, mail a letter to address below 
and enclose twenty-five cents for 
ing and handling charges. 


WM. HAWLEY BOWLUS 
SAN FERNANDO, CALIFORNIA 


In ordet 
booklet 


to 


details of 


mail- 
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Rockets 


(Continued from page 28) 








A few years later one John Wilkins of 
England, a young man who later also would 
¢ bishop, relied on the work of his pred- 
ecessor to a certain extent. But twenty 
miles up, John figured, all weight ceased. 


“It a man were above sphere of this 
which proceeds from the 
» might 


the pe as he can”now on 


virtue 
stand there as 


, 
the 





also move about with 


SWiiti creature 





less than any 
So, in 1640, in his story “The Dis¢ 
World,’ John Wilkins w 

He 


iop Godwin 
“swans of the Ex 


overy 


of a New ent a 


step farther than Bis! would 


use the ast 


good Bish« ps 


Indies” to take his chariot up 
would halt the 


the air 


twenty 


miles; and then he birds and 


walk out on and go wherever he 





ked. This upper air, according to John, 
vas thin, like mountain air and in breath- 
ing it a man wuld use a wet handkerchief 
pressed to his nose For food he could 
live on “smells and odors.” 

About this same time a French writer 
came nearer the truth 

It has been my observation in examining 
patents and in studying the history of in- 
vention that when one goes back to the 


earliest beginnings of a practical invention 





he usually fine re a Frenchman or two 
The E1 elishman and the German, and the 
Scandinavia d the American, and the 
ther industrial nationals come later and 
perfect the idea—make it work; but the 





SMASHING 


REDUCTIONS . 
. IN GAS SUPPLIES! 


OUR PRICES SPEAK FOR THEMSELVES 




















sheets of bamb« Carved Propellers 
paper with every or s r ‘ 
der of $1.00 or more 
Bamboo Brown, ¢ 
Per doz Gwin, } 
1/16x%4x1l. .07 | I tr 
1/16x%4x15 .10 s 
Reed re / « I x 
1/32, 1/16, 3 i. only 25¢ oa : - : ; 
S ft ’ . 
; 1¢ ft Pb 07 Special Aircraft nd 
Lumber for Gas treated - 
Nuts and — Models distort 
”. 1, 1%. 1% The followin w 
per doz aed -20 | wood car had tior nd 
Wood Screws 0 ang Bass, 
yet: pati gi | or Balsa the 
fa. Tae 1, per yl os ange : 
doz. ass't .10 ches. Maan ta lity MT 
Sheet Balsa low, Our wood i et the 1 
(Special for Gas | selected l 
Models) dried, i 
36” Lengths grainer d = — ss 
; 2 . ° oc 
“fier ‘ i Sanded on Four nly $1.35 
1/3 ‘06 | Sides by Our! Heathe Cement & 
1 04 Special Process. opes 
“ng | TIN the ; 
ci These . 
1 m3 amteed manu T nese a 
4 “og | Now. - i : 
05 | All Five Foot i : 
09 Lengths } j 
07 | %x\ 03 nfused wW 
tt x4 an | h 
09 | 1x4 06 ! r i 
S| 4 a7 
18 6x3 04 4 18 
30 16x 05 | 1 60 
For Five Foot 16x} 07 | 1 at. $! 00 
Lengths in Sheet |» '°% 08 
Balsa, Double 1X% 0 Gas Model Dope 
Three Foot Length +x 06 | 4 ¢ 18 
price. 4xi Zs 1 60 
Shaped Propeller | a. <a, 09 $I o 
Blanks 10 de 
These blanks are tx% 15 Paper Adhesiv 
accurately ma- 16% 12 
chine cut of se 1x% 15 S 
lected wood = t re 0 
exact outline of 5 i 


igh loss | (Su ed in all |? 
Choice f ngeths.) ly h..05 
R Blue Blac! k, | 1/16 diz 10) ( h..05 
White Gre 2 «10 | 000 h..08 
Oli Green l .10 | 0000000000 sh..10 
me a ry “ “7: Masking Tape 
I ilver 2 , 
i 6 di 20 4” pr card 05 
ae Aluminum Sheet Celluloid 
nt Tubing 2x16 sheet .18 
amie Stoel Wire 1!16 dia. ft. .08 Moisture- Proof 
In five foe 2 dia. ft. .09 ignition Wire 
l 1 1/8 ft. .40 | Per oot 05 
16 dia. 5’ .05 lia. f tl . 
2 dia. 5’ .05 1/4 dia. ft. .42 Gas Model 
8 dia. 5’ .25 S$ dia. ft. .15 Wheels 
Spe ne 
Aluminum Wire | Sheet Aluminum sh a ¥ h “s ‘ i 
d Pc wa ws 05; good for s 
ind tail sur sq. ft. -45 | model from 2’ to 
16 i 05 rauthebs 87; 8’ Size 3%” 
dia 05 a. ft. 07 mK 
lia 05 6’x 07 I e pair $1.50 
8 i 1 05 i ft. .20 _Baisa Wheels 
Dural Wire 1/32", 6"x6" 15 dia pr. .20 
2 dia, 2’ .05 Rivets l'2” dia, pr. .15 


1/8 dia, 1’ .05 


Aluminum Angle | + dz Hardwood Wheels 
Beam Bamboo Paper 3” dia pr 12 
foot .15 i” x3¢ heet .05 | 1%” dia. pr.4 
4"x foot .25 Special Jap Silk died 
Dural Angle Grade A silk Washers 
Beam per yd. .40 | % s. %, % 
x4" foot .20| Model Makers | dia. do 
4 x% foot .30 Knife Any ize. .10 
Brass Angle each 10 Birch Dowels 
Beam Model Making 36” lengths 
4°x4 foot .20 Pins 4," dia 03 
a” x%% foot .20 t 100 .05 1/16 dia 04 
x6 foot .25 Tr Pins 50 for .10 1/4 dia 05 


Colored Dope Brass Tubing Sandpaper 
I No 














(Lightweight) 1%” dia. pr. .10 
5 








IMPORTANT ORDERING INSTRUCTIONS 
ADD 15c to eve orde inder $1.50 Add lf 
to all orders over $1.50 Add 25c extra to all 
ord f foot lengtl These chat f 

I nd postage All orders pac 


ked in non 
bre al cardboard ibe af 


which in 


Complete Gas Model Catalog on Request 





MODEL 
AIRPLANES 


HEATH 





438 East 98th St., Dept. 2A 
Brooklyn, - - New York 
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Frenchman basic, unde- 
veloped idea in 


The famous 


usually had the 
the first place 
Frenchman, Cyrano de Ber- 


gerac, wrote his Voyages to the Moon and 
the Sun about 1640. Cyrano’s hero was 
inclined to experiment. He first fashioned 
a belt that would hold bottles of water, 
with the idea that the sun would change 
the water into dew and draw him up. The 
apparatus worked to a certain height, but 
there let the hero down. Now the her« 
decided use was a crate 


that 


the thing to 
prop led ! 
propelled 


exploding rock 





SUCCE els 


A rocket space ship of the imagination, 
more than three centuries ahead of th 
first practical craft of the same type! 
More than two centuries later, in 1866, 
Jules Verne, another highly imaginative 


Earth to 
m ship fired from the 
like the 
Wells’ 


type of 


Frenchman, wrote in “From the 
the Moon” of a mo 
earth by a spac 1 
recently shown in H. G 
“Things te This 
present not work in theory 
would ship through the at- 
mosphere so fast that friction would burn 
it up. But Verne 
rockets to brak« 

Many decades bef: 
1784—one 


which would be 


something 





space gun 
picture 


gun at 


Come.’ 
would 
as it fire the 
also suggested the use of 
fall of the ship. 
this, however- 
imagined an aircraft 
rockets, 
height by 
ns of wings that were flapped by a gun- 
powder 
And in 1852 James Nye of Great Britain 
of rockets for 


the 
re —1n 
( serard 
and 


propelled by 
which would hover at a given 
mea 


engine 


suggested the 


use propelling 
a balloon filled with non-inflammable gas 
The balloon was to be 337 feet long, and 


filled with hot air, and every seven seconds 
a three-pound rocket was to be fired 

In 1854 the Earl of Aldborough was 
granted British patent No. 1776 for grooves 
or vanes inside or outside a sky rocket 


to give it rotary maberang motion 


In 1866 J. J. Walbach of Baltimore, 
Maryland, received U S., patent 59,487 for : 
skyrocket which was stablized during flight 


by the automatic movement of a weight 
toward the rear; as the explosive burned 
and to lighten the load the ejected gases 
moved the weight proportionately. 

In 1867 Telescheff Nicolas was granted 
an Italian patent for a rocket-driven air- 
plane, the earliest patented rocket-driven 
cratt of the air 


In 1904 Wilhelm Unge of 
ceived British patent 19,23] 
at the tail « 
and stabilizing it 

The first United patent for a 
rocket ship was numbered 502,168 and 


Sweden re- 
for a tur- 
for rotating 


gas 


bine a skyrocket 


States 


sued to Sumter Battey of New York City 
He filed his application in 1893, with a 
rather artistic mechanical drawing worthy 


of his imagination. His apparatus, like 


many pioneer structures, was a dangerous 
one: a balloon filled with highly explosive 
Hydrogen gas, propelled by rockets. But 
the rocket motor was supported at som¢ 


the gas envelope 


Hydre 


distance from the rear o 


In practice, the use of gen gas 


would prove to be impracticable becaus« 
of the tremendous weight of the steel drun 
used for carrying the gas. Several pro) 
ects have been a need from time to time 
in which Hydr was to be the mot 
power, but all « em failed 
Pellets of explosive fed gularly 

the combustion chamber, where they wet 
fired by an electric charge automatical 
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The second U >. 
»E 


ite advantag 


rg (later Ler 


1937 


pellet as it fell in the 


rcuit. 


ff by the cup 
closed ac 


patent on rocket ships 
dwin Pynchon of Chicago, 


application filed November 1893. 
chon called his ship the Albatross. He 
a promenade deck, a captain’s deck, 
sengt ompartments, water tanks, a 


“camel” 
and many other nautical appli- 
proposed to use a buoyant gas 
then to begin 


e bumper or of compressed air 


some distance, 


amount of 
pati 


ontrol the 

raft by the 
percentage of air 
The cralt, like Ney’'s 


use in 


buoy- 
or de- 
in the light 
earlier balloon, 
the earth’s 


rease 


at- 


ago, the writer had 
which like most 
likely would not 


le I Ss was to 


an 
un- 
prove 
a rigid, stream- 
up- 
direction to 


use 
min balloon, pointed 





an 


nstead a horizontal 


a rocket motor to the stratosphere, and 
this region of little friction to 
é ( et motor, located the tail 


propel the craft on into 





e rocket tor might be set to begin 
ling automatically at a certain height 
S clockwork, or a temperatur¢ 
titucl nsitive device When. the 
( as expended the craft would 


y gravit the earth’s atmosphere, 
automatic device would open 

ve to allow enough of the buoyant 
escape t cause the craft to settle 
to earth. Or the gas valve could 
tics lly opened fora period after 

f the last of the fuel from 





this idea is of any value to the experi- 
nters working in this very pioneer field 
are welcome to make use of it. It 


writer that it might have 


merit of being one cheap, immediate 
sending an instrument-bhearing 
ket into outer space, whatever its ulti- 


res might be 


1903 M. Wiberg of Stockholm, Swe- 
filed application for his Swedish patent 
17,987 a rocket-driven aircraft. In 
same yi \. Maul of Dresden, Ger- 
, filed application for his U. S. patent 
847,198 for a parachute used with a 


g cameras and other sci- 


et for landir 
he instruments 
1909 ¢ An 


ingrad), 


of St. 


Russia, 


Peters- 
filed ap- 
228,654 


toonovich 
is German patent No 


Co- 
his 


Bales of British 


1910, H. H 
| filed application for 


1,003,411, 


nary 


S. patent N showing an air- 
I engine used to turn 


with rockets below 


center of 


eller, 


to the rear of the gravity 
fails. 


rassim of St 


use if the engine 
Petersburg 
Russia, filed application 


for a rocket stabilized 


An- 


1911 for a rocket-driven space 


Belgian patent was granted to Dr. 


e last half of the Nine 
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teenth and the first decade of the Twentieth 
Century, the rocket air and space ship—at 
first nebulous in the mind of man- 
to take definite form. 

Now the practical scientists and inven- 


-began 


tors and the dare-devil pilots of the ex- 
tremely dangerous early rocket crafts on 
earth, ice and in the air began to play their 


part in the development of this ship of the 
stratosphere of the near future and of in- 











terplanetary space in the ages to come 
| . . 
Fittings 

| (Continued from page 24) | 
= juteeai emiaiaiade J 
must be no members taking “off cen- 
ter loads” or no “eccentric moments 
set up in wing spars or struts. 

For example, we would not give 
thought to dril hi ing all holes 1” from the 
bottom of a 5” spar for a strut-spar fit 


ting There would immediately be an 
“eccentric moment” or “off center” load 
set up in the wing spar If a straight 
line is drawn through the absolute cen- 
ter of the strut and also the spar, the 
concentration point on the spar would 
be at the intersection of these two lines. 

We would then drill the holes of the 
fitting accordingly Proper design re- 
quires that “follow through” be awarded 
the strict attention of the designer and 
builder. 

lhe most important wing fittings such 
as strut, center sections, flying wire and 
landing wire fittings should be made of 
12 or 13 gauve cold rolled steel, while 
internal drag brace fittings and other 


16 gauge ( 
bending rolled steel it is 
don't fitting. In bend- 
ing cold rolled steel do not hammer the 


similar ones may be of 
W hen cold 


done cold, heat a 


67 


Anchor 











(Continued from page 22) 

— — ; 
toon. It is released from ilot’s 
cockpit and so designed that into 
the bottom like any marine anchor 

lo “up anchor”, the pilot taxies slowly 
over the anchor, lifts it vertically, and 
reels it back into its nest in the nose of 
the pontoon. The device may be used 
on both pontoons of a seaplane, or on 
the nose of a flying boat. 


END 





The FLYING FLEA 
How To Build and Fly Ie! 








“OMPLETI instr detailed 

drawings fo building this famous 

French lightplane Authentic ranslation 

from the French of Henri wieuel the 

designer. Profusely illustr ated ind ab 

= sorbing book recomme » everyone 

interested in aviatior e $3.00 post- 
paid. Imported from England 


Popular Aviation 608 8S. Dearborn St. 


Chicago, Ul. 









COLT 45 Cal. 


“FRONTIER” 
MODEL 


Basswood 


$145 


construction oud with working plans, 





‘ . machined barrel, cylinde and necessary 
metal, unless using heavy gauge, as it hardware 

. LT 45 Cal. “FRONTIER” mode 43 arrel.$ 5 
will fracture the metal on the outside Col tT 45 Cal. “FRONTIER 1 del ; ; A eeee * 4 
. a i . COLT 45 Cal. *“*FRONTIER" mo cit, 7 barrel 1.7 
of the bend. This would result in prob- COLT 45 Gal, Automatic Pistol kit.. prey 
. . Half scale Thompson Sub Machine ¢ nodel kit 1.00 
able weakness of the fitting Such de- Fah aeeie Shameun. See tackins Gu “del kit 300 
c : . c SAVAGE Cal. 32 Aut Pist« kit a ved barrel 75 
fects, in the mind of the layman seem | LuGeEr Auto. Pistol with 4” machined barrel 1:75 
: ° LUGER Auto. Pistol th 6” mac ed barrel 1.1 
very minor, but this alone, if very seri- | Go“r 25 Cal. Automatic Pistol kit # 50 
ve > > br These beautiful kits are complete in every eveett and made 

ous, would prevent the builder ITOM =| Gr'the beet Bascwood. All parts are cut’ to shape an 
maintaining the aforementioned safty | swt only # short ‘time to finish. “Postpaid in-U. S.A 

7h - | GUN MODEL CO. 

factor. EN! Dept. K-22, 2908 N. Nordica Ave Chicago, WI. 
Take advantage of this spe- 
cial FREE offer now! Ex- 


"RE 


PRAY 


E! 


Vimease \ODELS 


for Your or SHE 


r ab, 
] DOZEN perience what a real pleas- 
ae ure it is te do business with 

{ ~ a model airplane supply 
e house that keeps promises! 
Every order is shipped same 
day received! All materials 
are of highest quality! Prove 


JAP. TISSUE 








o)s > Te) Ele) :13 


so many builders, 








18” Balsa Sheets 18” BALSA STRIPS 
x2 Sfor Se 4/16x1/16 125 for 5c 
-Sfor Se 1/16x% 50 for 5e 
4forS5e vex, 30 for Sc 
4 for Se 1/16x3/16 25 for 5¢ 
3 for Se 4 /16x'%4 20 for Se 
tees ee ped - 3/32x3/32 40 for 5c 
Cc Vex! 12 for 
Ver ad —— double above VaxVa +4 for bo 
ces VaxVo 5 for 5e 
BALSA PROP. BLOCKS Vox 4 for 5c 
Vgx34x6 6 for Se 
Vox34x5 7 for 5c 18” BALSA PLANKS 
Sex Ix8 3for5e Itxi, t for 4c 
34x 1x8 3for5e x2, | for 9c 
34x Vqxt2 2 fer 6c 2x2, | for 15e 
xt 'axt2 t for Ge 2x3, | for 19e 
IxtYext5 for 7c 2x6, | for 35¢ 
For 36” lengths double above prices and add (0c postage 
15” BA fine Tissue Se 6x8 de 
1/16x'q..6 for 5c Doz. 50c 12xI6 1Se 
Shredded. .40, 5c Thinner Best cl D 
Japanese Tissue 1 oz. c ear Dope 
All colors, Dz. i6c Sheet Celluloid I oz. 5e 
Silver or Super- 2x6 2c ‘ pt. 25c 
ALUM. LEAF, 36"" lengths small ..5¢ doz. 
2 sheets for fc NOSE PLUGS, Miscellaneous 
WIRE, 6 ft. 3c large..10c doz, Washers, “4, “% 


ORDERS 75c or under (5c postage. 
add t5e extra on orders ander $1.00. 


—NO C.0.D.’s. 


dealers and clubs deal with SKYWAY! 


Postage prepaid on orders over 75c 
On orders over $1.00 add 


DEL AIRCRAFT SUPPLY CO 


this to yourself! Learn why 
Dealers! Send for prices 
INSIGNIAS— 


Colored Dope Balsa Balloen 


oz. . 5e Wheels French, American 
2 pt. 30c Ye", 2 pair. .3c English, Pros 
voor Cement 4%”, pair. .2c 1%" for 3« 
lo Se 9”, pair. . 3c 2 ic 
WY ~ 25¢ 1%”. pair. .5c 1 sheet of 24, 5c 
1 pt. 45¢e @” pair. .8c Dummy Radial 
Wood Veneer ipa pair t4e Engines 
20x30", § for 9c PROP. SHAFTS 1%” Diam. .t4e 
2 for rere ..17¢ 2 for le : : Bee: 2 18 
ee F -O-WINA 23¢ 
1/32, 1/16” _ Ab ds DOWELS 1 6x12 
3 ft. te 5” 10¢ {0c per doz 
Ye 3 for 2c (Add 5c per SPOT WELDED 
Wooden Wheels inch for props up HOLLOW 
Y2", 2 pair. .3c to 10”.) ALUMINUM 
a . C 
A" pale--22 “wachine Props yy» WHEELS, 
1%”, air. .4c de 4%’ r. tte 
134" . air. .7¢ (Add tc per = 17% or, de 
Ce Nuloid P Wheels inch for props up Sheet Aluminum 
34”, pair 5e to 16”.) 003. ..sq. ft. 10c 
q”. pair 7c Rubber Motors Alum. Tubing 
1%", pair 9c 1/16 sq. 20 ft. Se 16”, 6” 
1%", pair Se Y% flat..20 ft. 5¢ y¥%," ..10c ft 
le Model Pins, Thrust 
Sandpaper, pko c Bearings tc 
pkg. .5e Brushes No. 6.5¢ Bushings, doz. 3c 
West of Mississippi add {0c extra. Canada 
15%. CASH OR MONEY ORDER—NO STAMPS 


383 Seventh Ave., 
Dept. P, 
N. Y. 





Brooklyn, 
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Watch your covering jobs. A well con- 


Sales Models | structed plane with a poor covering brings 


Lindberg | 



































bssiiall doses bane @ (Con ied from page 44) a very low price A good covering hides 
| | faults in workmanship. Use attractive tis 
ia : reg anaes aero - sue. White trimmed with blue is good for 
over tall grass to see whether it is prop little motors so they w | work when the Lockheeds. Yellow and blue are popular 
erly balanced. If model glides a short dis props were turned. Naturally you could Aluminum and black, red, or blue look nic« / 
tance and nose rises abruptly, it will be not see them move from the outside, and Color scale models like the real ships if 
necessary to add weight t bottom i nos vhat was wors he had to leave two cylin- they have a distinctive color scheme. Abov 
block. If model dives, add weight to tail ders out of each motor to get the pistons all, don’t make them gaudy. 
After the model is balanced to glide at an large enough to work on, thus the plane Try to make the different parts of the 
even angle, you are ready to test your was not a scale model, and its value was ships in good proportion to each other ! 
model under power. lessened considerably. That was too much The landing gears and propellers of most 
In making the test flight, the principal detail small models are much too large. Cutting 
thing to avoid is damage to your model Another thing is important. When build- their size reduces flying qualities, but en 
Gliding and flying it over tall weeds is tl ing a scale model, be sure to make it accu- ances the appearance. The plane is sold 
safest, because the weeds or tall grass rate One young fellow made a scale _ 4, its appearance. The people who appre- 
break the fall gently in case that the model model of a Lockheed Sirius in solid wood, ciate good flying qualities make their owt 
should stall or dive. for a pilot. Through some accident the planes. 
A few trial flights will acquaint you with cockpit was placed too far forward. Nat- Now suppose you are ready to sell som 
the ship. urall y the plane could not be sold asa scale models. You must get them before the 
END model. public. If you have a friend or relative 
= Most boys will find one field of model who has a place of business, perhaps you 
selling the most lucrative. Don’t try to could put a few in one of the show win 
NEW watrhpeovnadenll cover the whole field alone. Stick to one dows or cases. If that is not possible, 
Complete line of 25c flying els, 50c m le s branch unless you get an order for a differ- a drug store. They handle about every 
re OT 2 et Aeregafien +o ent type. My best branch was the fifty to thing else anyway. If there is a mod 
Everything PEERLESS OU "ALITY seventy-five cent range of flying models. airplane supply store in your town, put 
Send 3c stamp for your copy. You will find a dozen people to pay fifty few in it. 
THE PEERLESS MODEL AIRPLANE CO cents, tor every one who will pay three dol- They will usually let you exhibit some if 
3088A W. 106th St., Cleveland, Ohio lars you buy ete: suppli : Atta OE late San 
For a half dollar you can sell a neat airport near your home, ask the pilots if 
1 Model Aircraft Industry C twelve or fifteen inch semi-scale model, cas would like to buy a model cs their 
Now Available E covered attractively with colored tissue and plane. They are often good customers. Ii 
9 MANUFACTURERS DEALERS be neat enough to use for an ornament For an aviation movie comes to town, try to rent 
a ae VWilinitite Plies cLUSS S almost two years I had spending money a few planes to the theatre for exhibits, or | 
3 SEND $2.00 TODAY FOR YOUR COPY through the sale of this type of plane. That put some in the lobby—hung out of peo 
MODEL AIRPLANE NEWS U is the type for most young men to concen- ple’s reach—in return for the advertisement 
6]| suite 925, 551-5th Ave., New York Ss aah aan it gives you. You have a good chance 
a ; sell models to ticket agencies for airlines 
When you get contacts with big companies 











like the airlines, there is a chance to get a 


job in their factoric 3. 
1. Don't represe r ple If 





misrepresent your planes 
they won't fly, don’t call them flying models 


Demands ee ee ee ee ee ae a a ONyy 2. Don’t skimp too much. Poor construc- 





















comfortably warm clothing PARACHUTE SILK SCARF tion never made money consistently. Be 
° s Log book FR with each searf. Made economical, but don’t sacrifice quality. 
and accessories. These bargains of genuin vi parachute silk. Thess 3. Don't try to do too much at nee lf 
, . scarfs are a |} dsome addition to any < a » Go at once. I 
forget the weather carfs are a handsome ac i : ~ 
will help you forg *  fiver’s wardrobe. Attractive for dres you hurry too much, the planes will suffer 
well as ir ortant ‘ ) ‘ ym ’ 
REGULATION COAST GUARD JAC KET § ie wie ey... ment 4. Don't treat the customer as a simpleton 
This jacket meets specifications of because he doesn’t know how to fly the 
United States Coast Guard. It is made = N.M.R. PILOT GOGGLES plane. Show him how it is done 
for maximum comfort and plent f These goggles are widely used by pilots, jc et ie “ 
warmth. Lined with airplane cloth, zit students, flyers, motorcyclists and sports- 5. Don't bring out new ships too late 
‘r front and two roon pockets he men Soft rubber wind-proof masl] star “aWwINng ans whe > me | : 
per fro Bagg Fe mets eects auned Wil eet fey, eee wied p o ma x. Start drawing plan when the new ship is 
EY eicne neces cus : $9.0 Just beginning to become popular. Put 
: V.E.K, o} s : : eS . » on ! 
A-P FACE MASK me ety . b. ce’ Dina eee your models on the market when the real 
This mask covers the entire fac ind Light and easy to wear. Binding is of ship is at the peak of its popularity. 
chin. Removable mouth piece Specially triple weight chenille Shatterproof FIVE DO'S IN MAKING SALES MODELS 
constructed nose feature permit free lenses Aluminum frame with strong 7 
breathing. Tailored to last! Priced for hinge and wide headband. A real buy i —~ your own types when trade is 
clearance ........ ¥ $2.50 gt ert LETT err eT er rere eee - + - $3.00 slack. Sell “exclusive” designs. 
CHAMPAGNE SUEDE HELMET .OT GOGGLES 2. Put additional touches of your own on 
This helmet is made « ery soft suede rhis was popular during oe le ite ne ‘ Sa Ra . 
fot is known for its long weal nd r vor ceording to U. S. Nav models that d nts em attractive. Par 
sidered to be one of the most comfort SI war fivers Ss nate on the wheels he P 
able helmets. All sean é stit | thre Marked down to 3 Ge ito contests : gah aes = 
with silk thread Wate D1 ed Bu _ nant $2.50 net a ; est lf you win you 
now at ; $1.75 have a good advertisement for your planes 
wat . W.Y.D. SPORT GOGGLES 4. Make 1 th- . } 1 
3.C. GOGGLES If : Tike ta w ura pair of extra light lake planes nat can be easily con 
esistal. The guaranteed non-shatte goggles, you wil <e the W.Y.D. Stron structed. It saves time and money. 
; : ” safe Fur trimmed \ frame Wide elastic eadbanc 7 c | 1. 
ma Optically sat x5 A ee aise Wea headband tl 5. Make them resemble real planes 
e -] Cue we eee . “ iv 
END . 
Send check or money order at once to take ad- 








NEW OHLSSON ENGINE 


«” Bore, #2” Stroke,7500 R 
P.M lay a t6 34 oz. Devel- 
ops Ful H.P 

PRICE $17.50 COMPLETE 
Immediate delivery! Order From 
USI Perf I I + v 


vantage of the above Bargains which are spe- 

OR D ER cially priced to reduce stock. If C. O. D. slight TODAY 
additional charge for postage. Give head size 
for helmets. 


AVIATION PRODUCTS CO. 


619 S. Federal St., Dept. P.A.2, CHICAGO, ILL. 





dieco : 25 
POLK: S MODEL CRAFT 
HOBBIES INC. 
421 7th Ave., Dept. A N.Y.C | 
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Wernr How- LINCOLN Fras 
& Succeroful 


in AVIATION 


READ THIS LETTER FROM ONE 
WHO HAS TRAINED AT THIS 
GOVERNMENT APPROVED SCHOOL 
















Pretty diplomas and fancy degrees don’t count 
so much. When you're face to face with the man 
who does the hiring—it’s WHERE YOU TOOK 
YOUR TRAINING that really counts “So 
you're a Lincoln man . . . fine—we can use you.” 
That’s the kind of reception that counts (nd 
that’s the kind of reception you get if you've 
trained at Lincoln 

George Krebs found out what the industry 
thinks of a Lincoln man. “You'd think I was an 
old friend,” he says, “the way t vel 
when I tell them I'm a Lincoln Graduate 

Immediate Employment For Lincoln Gradu- 


nev wel me me 


ates. Lincoln Graduates are receiving immediate 
employment with leading Airlines, Factories, 
Operators. They’re chosen for these good-pay 
jobs because they’re better trained 
“Give us a Lincoln man,” they say “We 
} KNOW he’s ready for his job. We haven't time 
to complete the training of half-trained men.” 
Why is the Lincoln man preferred? Because he’s 
had practical training. When you finish at Lin 


coln you KNOW what to do and HOW to do it 
You've done it 

We train you for Government License as 
Transport, Limited Commercial, Private or Ama- 
teur Pilot. You learn to fly many different types 
of planes—high and low wing monoplanes, bi- 
planes, cabin planes. You learn straight flying, 
night flying, blind flying by instrument, acro- 
batics, cross-country flying—everything you need 
to qualify you for a responsible good-pay job 
in aviation. 

Practical training for Government License as 
Airplane and Engine Mechanics. Not just 


GEORGE KREBS 
(at left) who 
wrote the above 
letter. He found 
what a big advan- 


tage it was to theory, but actual experience rebuilding aircraft 
have the complete engines. Wasps, Cyclones, Whirlwinds, Kin- 
training assured ners, Diesel—all popular makes. You assemble, 
by Lincoln, the , ’ 


disassemble, align, inspect. You learn aerial ra- 
dio, sheet metal, wood-working, welding, instru- 
ment repair. Every inch of the way you receive 
practical training under approved factory and 
shop practice methods. When you finish at Lin- 
coln, you’re ready for a good pay job with a big 
airline or factory 

Remember, 26 years success as a mechanics 
trade school and 16 years successfully teaching 
aviation give Lincoln first place in experience 
among civilian schools teaching aviation 

MAIL THE COUPON now for complete in- 


formation 


Government Ap- 
proved School. 
You, too, can 
have this advan- 
tage. Come to 
Lineoln now! 





NOW Is the Time to Start 


Factories are crowded with orders. Air- 
lines adding millions of miles to flight 
schedule New lines, new factories, huge 


Government orders for new planes are cre- Lincoln Airplane and Flying School 

usands of good-pay jobs for men Division of Lincoln Aeronautical Institute, Ing. 
wi right kind of training. Lincoln 238-G Aircraft Bldg., Lincoln, Nebraska. pe 
fraining IS right. Lincoln is a fully Gov- Please send your complete informa Lb tour courses 
ernment \Y I roved S« hool Mail coupon of training vs OY 
now r full information. = 


LINCOLN AIRPLANE 
& FLYING SCHOOL 


Division of Lincoln Aeronautical Institute, Inc. 


238-G AIRCRAFT BUILDING 
LINCOLN - NEBRASKA 


- 
% 


ee eer oeceensbensepees . Age ahednde 
aa aaa eee eee ee ee eee ee ee oe oe 
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BUNCH icone 2% 


MIGHTY 





MODELS ~~ 


CERTIFIED AND EQUIPPEDS #85 
WITH PISTON RINGS—EASY te 


TO ASSEMBLE, ONLY. . Paid 


The only motor equipped with piston rings 
and certified by Department of Commerce 
Licensed Master Mechanic No. 5494, James K. 
Morris, sold in kit form. Develops tremendous 
power. Starts instantly. Guaranteed peak per- 
formance and long life. Speed range 500 to 7500 
R.P.M. Complete instructions with every kif. 


Specifications: Flying weight, complete with 
batteries, 18 oz. Bore 7%”. Stroke 13/16’. 
Stee! cylinder, bolted-type aluminum head. 


Twenty-four hour 
order received. 
$17.50 Post Paid 

9.85 Post Paid 


Save money. Order today. 
shipment guaranteed after 
Mighty Midget, Assembled . . 
Mighty Midget, Kit...... 


BUNCH MODEL AIRPLANE CO. 


5009 SOUTH HOOVER ST., LOS ANGELES, CALIF. 





British Agents: Model Supply Stores 
46 Derby Rd,, Prestwich, Lancs., England 





APPRENTICES 


If you are stumped at the high cost 
of training to qualify for a license 
and a good future in aviatior 
immediately, enclosing stamp for 
formation on opportunities now avail 
able under our 


APPRENTICE PLAN 
MECHANIX UNIVERSAL 
AVIATION SERVICE, Inc. 

Strathmoor Sta., Dept. B2, Detroit, Mich. 




















Now Offers its RESIDENT COURSES for 
Home- Study Instruction 
Recognized for 27 Years 





Seulement and Texts hed ( ge 
‘ourses Completed Ye 
(Certificate G 
Free Employment 
COLUMBIA “TECH” INSTITUTE. 
PA-2-37 1319 F St 


Washington, D.C 
cost or ee ion nd tion 
checked belo 

ENGINEERING COURSES 


Without plea 


on course 


J AIRPLANE DESIGN nd Venti ing 
“] Aerodynamics En 
() Stress Analysis tadio Ex 

} Electrical Eng [ Ar 

] Machine Design i i Bridge 


Mechanical Eng 
{) Surveying and Mapping Air ¢ 


OC) Steam and Gas Power Landscape E1 
Eng ( Engir ng 
] Refrigeratic wl z Mathematics 
O) Bldg. Construct 
‘DRAFTING COURSES 
1) Mechanical Dr { situner 





] Electric al Draft 
Structural Steel Draft “Of 
Arel tectural Draft. 

GENERAL cou 

O COMMERC IAL ART 
) Aircraft Blueprint 
Reading ») 4 ‘ 


Name ee gd) ° A 


Address 


—- Se ease or Waa 
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Model 


(Continued 


Engines 
46) 


from page 





ston and cyl- 


aluminum 


rankcase, with a cast iron pl 


inder, while the head is of cast 


xtremely well made and it is 
that the 
fit than those of 


It comes 


\ll parts are € 
claim of its builders working 
ground to a finer 
motor on the market 


postpaid, for $21 50. 


the 
parts are 
any other 
complete, 


The above type motors, excepting the 
Baby Cyclone, come with an adjustable 
spark which permits a wider range ot speed 


and reverse of rotation. They all work on 


from 3 to 5 volts, which are supplied by 
two or three flashlight size dry cells 

The two extremes in model gas motors 
are the Elf and Forster Brothers’ Motor. 
The Elf is of about 10/16 inch bore and 
roke and develops .035 horsepower at 
4700 r.p.m The cylinder and crankcase 
are sand cast of aluminum; the cylinder 1s 


fitted with a steel liner and the aluminum 





piston is fitted with two rings, on the skirt 
and one ring at the head. 

[This small mot an be used in a plane 
of 2 to 5 fo ving spread, -+h in the 


S1Ze, as 


s just the 





be carried in the car and 
and more 


} 
mucn 


VW" ] 
a CW people, 





the model for 


gas models 


he present 





costs $21.50 which, al 





it sounds expensive, is very cheap 





th the other motors, as thx 
fitted is about 


Unlike the 


comparisot 
limits to which the parts are 


that of the larger ee 


other motors, the Elf is supplied with a pro- 
peller and two small pen type flashlight 
cells 

Che Forster Brothers’ Motor is the larg- 
est motor made for use in model airplanes 
It has a bore and stroke of 1% inches and 
also is of aluminum with a steel liner and 
piston rings his motor sells for $17.50 








for finished parts and 


astings 


idy to run, $12 
$5.50 for rough 
No matter what motor 1s 
will come 


finally put 


chased, the time when, new and 
shiny, it a box or bench and prep 
arations are made for the 
After reading the instructions sent with the 
motor carefully, the batteries should be 
wired in series and all should 

firmly soldered. Then the prop should be 
bolted to the shaft in the recommended po- 
then, with prop 
should be with 
the choke « 
should be 


motion 


is set on 


first test run 


wires be 


switch off, the 


several times 


d over 
then, 
flipped with 





with switch on, the 


prop a wrist-like 











e Become an Aeronautical Engineer. 
given in 108 Weeks 

in Mechanical Engineering can 
2 terms (24 weeks) 
engineering subj,ects 
illustration) Non 
to save 
available at nearby 
design, 
mand 
are offered also in Civil 
Radio Engineering; 
ing. 
school may make 
year courses. 


tal 


February, 1937 
The motor should pop or start after a 
few flips; if not, repeat entire procedurs 
If after several tries the motor does n 
start, the wiring should be checked ar 
spark should be tested. Remember, not! 
ing can go wrong inside and the motor was 
tested before it was sent to you 
If the motor pops with each flip but does 


} 


ommencde 
turned up s 
vertical wit! 


not run with valve in re¢ 
position, the motor should 
that 
ground ; 
eral times to clea 
plus gas which hi 


tube is 
uld be 
le crankcase 


air or ventu 





then it turned over sey 
of the sur- 


is flooded the motor 


If after two or three days’ trying with 
a change of batteries no results are forth- 
coming, the motor should be sent back 


the factory with a detailed letter covering 
the exact trouble, i.e., refuses to start, cuts 
out, etc 

Above all, do not take your motor apart 
until you know what you are doing and do 
not send it to any of the so-called motor ex 
perts who advertise a complete overhaul 
for a dollar or some other very minor 
charge. If your motor is new and you have 


any trouble the factory will service it 
as they all guarantee their motors to run 


The gas sho 1 be of the 


tree, 


straight type 


and should be mixed with a heavy oil of at 
least 50 S.A.E sity. It should be well 


mixed and run through a fine wire mesh or 


cloth strainer before pouring into the gas 
tank. 

After installing in a model the motor 
usually runs for about six weeks before 
giving trouble; then it just won't start ata 





crucial tim First test your spark | 





ing the prop over to see if points are 
working. If they are, take plug 
and try spark again and make sure that 
are getting a good hot spark with ever 


flip. If this doesn’t work, try motor to s 
if it is flooded, clean all points, plug and 
outside of plug. This usually brings re- 
sults 

When after a bad crash or several years 
of running your motor needs to be repaired, 
it should be sent back to the factory. They 
have invested several hundred dollars 1 


the machine for regrinding 
your cylinder 
will be much cheaper 
your motor 1 

With 
should last for t three years in fact 
the motor owned by the is still 
ning after a half vears of run 
ning and the motor used by Bassett in 
most all of his winning flights is now 
starting its fourth year 


necessary 


alone and in the long run it 


] 


to have them rebuild 


ito one as 


good as new. 


some care the model gas motor 
o or 
author 


iree and 


prize 


END 


AL ENGINEERING 


DEGREE IN 2 YEARS 


Tri-State College course 
Bachelor of Science degree. Graduates 
comolete aeronautical course 
Thorough training in all fundamen- 
Equipped with wind-tunnel (see 
-essentials eliminated. Courses designed 
money. Flying school facilities 
Properly trained engineers in 
and sales work are in de- 
Enter September, January, March, June. Courses 
Electrical, Mechanical, Chemical 
Business Administration and Account- 
and tuition low Those who lack high 
up work. World famous for technical 2- 
Graduates successful. Write for catalog 


student time and 
airports 
research. manufacture 


Living costs 


727 COLLEGE AVE., ANGOLA, IND 
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_2- Row st sty 


vantag 


1 
») Crank 


per cent | 


substantial 


tner 


1} 


engine, 
Is per cr 


comm 


t might be 
t] 


ye appre 


elt 


xX De 


es. The en 


hould provide a 


1ge 26) 

differ, 
features of 
nd comparison of their 
reliable 
advantages or 


L1nes 


the pend: 


relative 


cted that an engine with 
two rows of cylinders, 
nding parts in duplicate 

heavier than a single- 


he Twin Wasp Junior in 
ing horsepower its less than 


elds, 


ncrceas¢ 


xemplifies 


ng cl 


than the Hornet engine 


} 


qual power. 


internal combustion en- 
the two-row radial 
the improve- 
laracteristics 
in the 


which 
number of 


f these operating improve 


] smoothness and freedom 


as compared with the sin- 


single 


the 


repe ated stresses on 


with two-row 


Thus 


ire are minimized. 

and 
I second im- 
vat of a reduction in 
propeller that are pro- 
sion impulses. The re- 
powel and 
eight of the propeller 
ne may 


has more 





»-TOW 





ina 


iven cngine 


safely be less 


row engine 


nee has clearly supported 





creases 1n 


two-row engine is less 
gle-row engine of equal 

the smaller cylinders, 
the 


ust impulses, 


energy of 
and partly 


uency of the exhaust pul- 


ake the noise 


less objec- 


hat in equal power and 


n quantities the two-row 


re expensive to manutac- 


ling prices is 


ST 


imber of cylinders 


haracteristics of the 


simply be- 
and 
The 
rably 


le-row 
morc 


type, 
parts conse- 
ratio of 
less than 


and in 


1 
re labor. 


consid 


nt production quantities 


well below 


it should be mentioned 


ni ie cylinders and the 


two- 

the expectation both 
ife and of longer inter- 
an in the 
thus t 


ils th case ot 


Oo some extent 
ences in first cost and 
lual overhauls 
nent of large two-row 
taken, it was feared 
very difhicult to cool the 
Fortunately, 
raneous development 
sure-type of baffle so 
of air required for 
casy 
ders an adequate 


lately 


hecome relatively 
cylir 
ot been heated by con 
linders 


POPULAR AVIATION 


Another recent development in engine 


the controllable cowl, has made it 
possible to obtain an adequate total flow of 
air, even under difficult conditions, 


cooling, 


such as 


in climb, and at the same time to reduce 
both the air flow and the resulting drag 
under the easier cooling conditions of 
cruising 

The dimensional relations between the 
cylinders of single-row and those of the 
two-row engines tend toward inherently 


better cooling characteristics for the latter, 
since in relation to heat dissipated 
more cooling surface is available in the 
smaller cylinders than in the larger ones. 
Therefore, in actual with equally 
up-to-date cooling equipment, the two-row 
engines involve no greater cooling difficulty 
than the single-row type. 


to be 


sery ice 


Although overall length of the two-row 
engine is somewhat greater than that of the 


this disadvant: 


corresponding single-row ge 
is offset by a reduction in overall engine 


diameter, which, in a typical case, amounts 
to about 20 per cent; 
a reduction in frontal area of about 35 per 


cent. 


this corresponds to 


Several favorable characteristics of the 
two-row engine are due to this small over- 
ill diameter. One of the most apparent of 


these is the improvement in visibility, espe- 
machines. 

the 
diameter of the two-row engine is a reduc- 
thanks to the 
already mentioned in cowls 


cially in single-engine 


Another consequence of smaller 


tion in drag, and, improve- 


ments and baf- 


fles, this improvement in engine drag char- 


acteristics does not have to be bought at a 


sacrince in cooling characte ristics 


Visual range, important as it is in sched- 
uled airline operation, 


in military 


is infinitely of more 


importance aviation, and there- 


fore the two-row engine 1s a great assist- 
ance to our navy and army 

The effect of the reduction in engine 
drag on airplane performance naturally de- 


pends on the design of the airplane; it is 


greatest in fast machines of clean design, 


especially those with small fuselages or 


nacelles. 
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AERO BOOKS 


Military Private Commercial 
Aviation Flying Aviation 


We have a large stock of 
books on all branches of avia- 
tion, and suitable for home- 
study. Historical and genera! 
interest books are also avail- 
able from our bookshelves 


POPULAR AVIATION 


608 S. Dearborn St. Chicago, tl. 











MEGOW’'SNew Catalog 


describes this 
Gas- Powered 


FLYING 
QUAKER 





Scores of model airplanes flying 
models, scale models and lids 

also pages of model ree hy ill illus- 
trated and described in detail. Send 


to cover cost of mailing 


P. A.. Howard and 
Oxford Sts 


5c postage 


5 Dept. 
MEGOW Ss Philadelphia, Pa. 


Chicago Office: 627 Lake St., Chicago 


AERONAUTICAL UNIVERSITY 


Founded by Curtiss-Wright 











Government Approved — State Accredited 
The School the AVIATION 
Industry Calls on for 
TRAINED MEN 


Right in the center of Air Trans- 
portation Industry where hiring 
is going on constantly. 

7 Outstanding Faculty 
eat: DITED Up-to-date Equipmen: 


Reasonadle Tuition — Easy Terms 





Write tor “Aviation As A Career” 


Address Dept. P. A. - Curtiss-Wright Bidg. 
1338 S. Michigan Bivd., Chicago, Ulinois 
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DEALERS EVERYWHERE— 


Be Fair to Your Business During 1 937 m= 





Promise Yourself: +: 


* 


cost from MODERN 
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First, to get MODERNS 1937 Wholesale Catalog 
Second, to order no supplies elsewhere without first figuring total 


Results: £*. You will order from MODERN 
® Second, You will reorder time and again from MODERN 


we Promise You: 


First, the best supplies obtainable 


Second, a saving of 20% 


to 50% 


on average orders. 


MODERN MODEL SHOP, Fair Building, Fort Worth, Texas 
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